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62 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 
20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
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proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
5 include the commercially valuable human insulin, interferon, Factor VIU, human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
10 medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 
The present invention relates to novel polynucleotides and the encoded 
15 polypeptides. Moreover, the present invention relates to vectors, host cells, 

antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
20 invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

25 The following definitions are provided to facilitate understanding of certain 

terms used throughout this specification. 
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In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
5 contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
10 preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 

IS a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

20 In specific embodiments, the polynucleotides of the invention are at least 15, 

at least 30, at least SO, at least 100, at least 12S, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 

25 disclosed herein, but do not comprise all or a portion of any intron. In another 

embodiment, the polynucleotides comprising coding sequences do not contain coding 
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sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, ,15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 
5 As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 

sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5* and 3* 
untranslated sequences, the coding region, with or without the signal sequence, the 

10 secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defmed. 

In the present invention, the full length sequence identified as SEQ ID NO:X 

15 was often generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 

20 Manassas, Virginia 2011 0-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 

25 sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
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overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCI, 75 nnM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 /^g/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0. Ix SSC at about 65 degree C. 
5 Also contemplated are nucleic acid molecules that hybridize to the 

polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 

10 temperature. For example, lower stringency conditions include an overnight 

incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 
a2M NaH2P04; a02M EDTA, pH 7.4), 05% SDS, 30% formamide, 100 ug/mi 
salmon sperm blocking DNA; followed by washes at 50 degree C with IXSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 

15 following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
20 Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 

commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
25 as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
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complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

5 The polynucleotide of the present invention can be composed of any 

polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleptides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 

10 single- and double-stranded regions, hybrid molecules comprising DNA and RNA 

that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 

15 backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 

20 joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 

isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 

25 detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
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side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
5 ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 

10 attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 

15 phosphorylation, prenylation, racemlzation, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed.,T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIHCATION OF PROTEINS, B. C. 

20 Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

25 "A polypeptide having biological activity" refers to polypeptides exhibiting 

activity similar, but not necessarily identical to, an activity of a polypeptide of the 
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present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
5 present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

N4any proteins (and translated DNA sequences) contain regions where the 

10 amino acid composition is highly biased toward a small subset of the available 

residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Valine 
(V), Alanine (A), and Isoleucine (1) predominate. Poly-Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 

15 Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches that do not imply true homology. The problem is 
exacerbated by the fact that most weight matrices (used to score the alignments 

20 generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and 1) that are commonly found in certain low compliexity regions almost 
as high a score as for exact matches. 

In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 
employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 

25 particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
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replaced with the character "X". This is then used as the input sequence (sometimes 
referred to herein as "Query" and/or "Q") to the BLASTX program. While this 
regime helps to ensure that high-scoring matches represent true homology, there is a 
negative consequence in that the BLASTX program uses the query sequence that has 
5 been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
does not necessarily indicate that either the underlying DNA sequence or the 
translated protein sequence is unknown or uncertain. Nor is the presence of such 
stretches meant to indicate that the sequence is identical or not identical to the 

10 sequence disclosed in the alignment of the present invention. Such stretches may 

simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 
in the specification, sequence table (Table I), and/or the deposited clone is (are) the 

15 definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

20 Polynucleotides and Polypeptides of the Invention 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The translation product of this gene shares sequence homology with a 
25 metalloproteinase (accession AJ003144) from Homo sapiens. ProSite similarities 
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suggest a zinc metal loprotease. The alignment demonstrating this similarity is shown 
below: 



10 



>gnl|PID|el245446 {AJ003144) metal loproteinase [Homo sapiens] 
>gnl|PID|el246030 

(AJ0O3147) metalloproteinase [Homo sapiens] >gnl | PID | el246030 
(AJ0O3147) metalloproteinase [Homo sapiens] >sp|043923 |043923 
METALLOPROTEINASE . 

Length = 183 
Plus Strand HSPs: 



15 



Score = 683 (240.4 bits), Expect = 1.3e-66, P = 1.3e-66 
Identities = 128/144 (88%), Positives = 128/144 (88%), Frame = +2 

Query : 560 MDPGTVATMRKPRCSLPDXXXXXXXXXXXXXXXXSGSVWKKRTLTWRVRSFPQSSQLSQE 



739 



20 60 



Sbjct: 



MDPGTVATMRKPRCSLPD SGSVWKKRTLTWRVRSFPQSSQLSQE 
1 MDPGTVATMRKPRCSLPDVLGVAGLVRRRRRYALSGSVWKKRTLTWRVRSFPQSSQLSQE 



25 



Query : 



919 



Sbjct: 



120 



740 TVRVLHSYALMAWGMESGLTFHEVDSPQGQEPDILIDFARAFHQDSYPFDGLGGTLAHAF 

TVRVLMSYALMAWGMESGLTFHEVDSPQGQEPDILIDFARAFHQDSYPFDGLGGTLAHAF 
6 1 TVRVLMSYALMAWGHESGLTFHEVDSPQGQEPDILIDFARAFHQDSYPFDGLGGTLAHAF 



Query: 920 FPGEHPISGDTHFDDEETWTFGSK 991 
FPGEHPISGDTHFDDEETWTFGSK 
30 Sbjct: 121 FPGEHPISGDTHFDDEETWTFGSK 144 



The homologous gene (which is shorter than our protein) was found in the FMF 
(Familial Mediterranean Fever a hereditary disorder that affects certain Jews, 
Armenians, Turks and Arabs) region of chromosome 16 (Bernot et. al (1998) 
35 Genomics 50(2): 147-60. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

HASGWRTPRDPERPPRHIQTSAAPAPSQPSWDSRAHPTQRRDPGPPGPSADST 
AHFPGPPHTSQPSGRSLPTRCRVPPALSRPGSPPPGPRGGPSQAPFEPRRRPGL 
40 CRT (SEQ ID NO: 163), 

HASGWRTPRDPERPPRHIQTSAAPAPSQPSWDSRAHPTQRRDPGPPGPSADST 
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AHF (SEQ ID NO: 164), and/or 

PGPPHTSQPSGRSLPTRCRVPPALSRPGSPPPGPRGGPSQAPFEPRRRPGLGRT 
(SEQ ID NO: 165). Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
5 The translation product of this gene contains a zinc-binding region signature 

Pattern: [GSTALIVNJ.{2}HE[LIViVIFYWl[^DEHRKP]H.[LlVMFYWGSPQl 
VAVHEFGHAL, Amino acids that comprise this zinc-binding signature are also 
preferred nonexclusive embodiments of the invention. 

This gene is expressed primarily in Human eosinophils and primary dendritic 

10 cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, FMF (Familial Mediterranean Fever), as well as disorders of the 

15 immune system. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, especially dendritic cells and eosinophils, 
expression of this gene at significantly higher or lower levels may be routinely 

20 detected in certain tissues or cell types (e.g., immune, cancerous and wounded tissues) 
or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. Preferred polypeptides of the 

25 present invention comprise immunogenic epitopes shown in SEQ ID NO: 87 as 

residues: Ala-19 to Ala-26, Gln-53 to Leu-58. Glu-73 to Pro-79, Val-1 14 to Thr-1 19, 
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Ser-126 to Ser-134, Val-160 to Pro-168, Phe-178 to Asp-186, Ser-204 to Trp-215, 
Gly-218 to Gly-224. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in immune tissues, and the homology to a 
metalloproteinase, indicates that polynucleotides and polypeptides corresponding to 
5 this gene are useful for the diagnosis and/or treatment of Familial Mediterranean 
Fever (FMF). Furthermore, expression of this gene product in tissues and cells of the 
immune system indicates a role in the regulation of the proliferation; survival; 
differentiation; and/or activation of potentially all hematopoietic cell lineages, 
including blood stem cells. This gene product may be involved in the regulation of 

10 cytokine production, antigen presentation, or other processes that may also suggest a 
usefulness in the treatment of cancer (e.g. by boosting immune responses). Since the 
gene is expressed in cells of lymphoid origin, the gene or protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. Therefore it may be also used as 

15 an agent for immunological disorders including arthritis, asthma, immune deficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, inflammatory bowel disease, 
sepsis, acne, and psoriasis. In addition, this gene product may have commercial utility 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. Protein, as well as, 

20 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a^b, where a is any integer between 1 to 1524 of SEQ ID NO: 11, b is an 
integer of 15 to 1538, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO: 1 1 , and where b is greater than or equal to a + 14, 



FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

10 Based on homology this gene encodes a human umbilical cord vein 

endothelial cell polypeptide (See Geneseq Accession No. T03018). 

When tested against U937 Myeloid cell lines, supematants removed from cells 
containing this gene activated the GAS assay. Thus, it is likely that this gene activates 
myeloid cells through the Jak-STAT signal transduction pathway. The gamma 

15 activating sequence (GAS) is a promoter element found upstream of many genes 
which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a large, 
signal transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferation and 

20 differentiation of cells. 

This gene is expressed primarily in endothelial cells, including vascular rich 
tissues such as umbilical vein endothelial cells and aortic endothelium. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

25 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, pathologies of the cardiovascular system. Similarly, polypeptides and 
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antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the cardiovascular system, 
expression of this gene at significantly higher or lower levels may be routinely 
5 detected in certain tissues or cell types (e.g., vascular, endothelial, hematopoietic, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
10 disorder. Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 88 as residues: Gly-21 to Gly-36, Pro-47 to Gly-53, 
Ser-58 to His.65, Ser-78 to Thr-89, Val-93 to Thr.98, Phe-149 to Ser-165. Ala- 175 to 
Asp- 180, Asn- 193 to Ser-200. Polynucleotides encoding said polypeptides are also 
provided. 

IS Based upon sequence homology, this gene is known to be a human umbilical 

cord vein endothelial cell polypeptide, with tissue distribution in vascular rich 
endothelial tissues. 

The protein product of this gene showed biological activity in the GAS assay 
when tested against U937 myeloid cell lines. Thus, it is likely that this gene activates 

20 myeloid cells, and other hematopoietic cells, through the Jak-STAT signal 

transduction pathway. The gamma activating sequence (GAS) is a promoter element 
found upstream of many genes which are involved in the Jak-STAT pathway. The 
Jak-STAT pathway is a large, signal transduction pathway involved in the 
differentiation and proliferation of cells. 

25 Polynucleotides and polypeptides corresponding to this gene are useful for the 

diagnosis and/or treatment of disorders involving the vasculature. Elevated expression 
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of this gene product by endothelial cells, and the biological activity of the protein 
product of this gene indicates that it may play vital roles in the regulation of 
endothelial cell function, secretion, or proliferation. 

Alternately, this may represent a gene product expressed by the endotheliuni 
5 and transported to distant sites of action on a variety of target organs. Expression of 
this gene product at elevated levels in both endothelial cells and biological activity of 
this gene product on hematopoietic cells is consistent with the common ancestry of 
these two lineages, and indicates roles for the gene product in a variety of processes, 
including vasculogenesis, angiogenesis, survival, differentiation, and proliferation of 

10 blood cell lineages, and normal immune function and irrimune surveillance. 
Biological activity of this gene product on hematopoietic cells also indicates 
involvement in the proliferation, survival, activation, or differentiation of all blood 
cell lineages. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

20 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1033 of SEQ ID NO: 12, b is an 
integer of 15 to 1047, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 12, and where b is greater than or equal to a + 14. 



25 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The translation product of this gene shares sequence honnology with 
Drosophila slit-2 and other EGF-repeat containing extracellular and cell surface 
5 proteins which are known to be important in neuron guidance, embryonic 

development and tissue repair. The translation product of this gene is believed to have 
similar biological activities based on the sequence similarity to these known proteins. 
Such activities are known in the art and can be routinely assayed by well known 
techniques. 

10 Preferred polypeptides of the invention comprise: the extracellular domain 

(residues 24-576), the transmembrane domain (residues 577-593), and/or the 
intracellular domain (residues 594-672) as shown in the polypeptide sequence in the 
sequence listing identified for this gene in Table I. Other preferred polypeptides 
comprise one or more of the multiple EGF repeats present in this protein. 

15 Polynucleotides encoding such polypeptides are also encompassed by the invention. 
Preferred polypeptides comprise the following amino acid sequence: 
HASASPGRVDADSNAVASGPRTPSGPTRQERLRPRPAPPGSLRRRRLPGQKM 
CSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTVPRDVPPDT 
VGLYVFENGITMLDAGSFAGLPGLQLLDLSQNQIASLPSGVFQPLANLSNLDL 

20 TANRLHEITNETFRGLRRLERLYLGKNRIRHIQPGAFDTLDRLLELKLQDNEL 
RALPPLRLPRLLLLDLSHNSLLALEPGILDTANVEALRLAGLGLQQLDEGLFSR 
LRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDLAGLAAL 
QELDVSNLSLQALPGDLSGLFPRLRLLAAARNPFNCVCPLSWFGPWVRESHV 
TLASPEETRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPVVREPT 

25 ALSSSLAPTWLSPTAPATEAPSPPSTAPPTVGPVPQPQDCPPSTCLNGGTCHLG 
TRHHLACLCPEGFTGLYCESQMGQGTRPSPTPVTPRPPRSLTLGIEPVSPTSLR 
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VGLQRYLQGSSVQLRSLRLTYRNLSGPDKRLVTLRLPASLAEYTVTQLRPNA 
TYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTQAREGNLPLLIAPA 
LAAVLLAALAAVGAAYCVRRGRAMAAAAQDKGQVGPGAGPLELEGVKVPL 
EPGPKATEAVERPCPAGLSVKCHSWASKAWPQSPLHAKPYl (SEQ ID NO: 
5 166) Also preferred are the polynucleotides encoding these polypeptides. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
5. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 5. 

This gene is expressed primarily in osteoblasts and CD34-depIeted cord blood 

10 and to a lesser extent in some other, predominandy hematopoietic organs. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type($) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, growth and immune defects. Similarly, polypeptides and antibodies 

IS directed to these polypeptides are useful in providing immunological probes for 

differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the musculoskeletal and hematopoietic 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., cancerous and wounded 

20 tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 89 as 

25 residues: Cys-28 to Pro-33, Arg-41 to Pro-52, GIu-1 18 to Glu-127, Tyr-130 to Arg- 
135, Ser-224 to Arg-230, Ser-322 to His-329, Glu-388 to Ala-396, Pro-404 to Pro- 
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411, Ser-443 toThr-454, Val-456 to Arg-462, Asn-500 to Arg-507. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution and homology to slit protein indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for diagnosis, 
5 study and treatment of musculoskeletal and other developmental disorders, immune 
and blood conditions and wound healing. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2787 of SEQ ID NO: 13, b is an 

15 integer of 15 to 2801, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 13, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

20 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

HASGRLQTQREGGQGVGRRRTEEGTETQSKGGKEETLVGGRHSGERGGWAE 
(SEQ ID NO: 167). Polynucleotides encoding these polypeptides are also 
25 encompassed by the invention. 
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This gene is expressed primarily in heart, parathyroid tumor, larynx tumor, 
ovarian tumor, keratinocytes, healing ground wound tissue, and epithelial tissues, and 
to a lesser extent in many other tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
5 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cardiovascular diseases, endocrine disorders, reproductive disorders, 
epithelial disorders or tumors. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 

10 identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the cardiovascular, epithelial, endocrine, reproductive 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., reproductive, endocrine, 
epithelial, cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic 

15 fluid, bile, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 90 as residues: Gln-25 to 

20 Gly-32, Gly-159 to Gly-167, Gln-195 to Thr-208, AIa.222 to Cys-330, Lys-332 to 
Gly-341, Gln-346 to Ser-351, Asn-377 to Pro-386. Polynucleotides encoding said 
polypeptides are also provided. 

The tissue distribution in heart, parathyroid tumor, larynx tumor, and ovarian 
tumor indicates that polynucleotides and polypeptides corresponding to this gene are 

25 useful for treatment or diagnosis of cardiovascular diseases, epithelial, endocrine 
disorders, and/or reproductive disorders. 
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The tissue distribution in smooth muscle tissue indicates that the protein 
product of this gene is useful for the diagnosis and treatment of conditions and 
pathologies of the cardiovascular system, such as heart failure, congenital heart 
diseases, ischemic heart diseases, restenosis, atherosclerosis, stroke, angina, 
5 thrombosis, rheumatic/hypersensitivity diseases, cardiomyopathy, luetic heart disease, 
inflammatory diseases of the heart, hypertensive heart disease, nutritional, endocrine, 
and metabolic diseases of the heart and wound healing. 

The tissue distribution in epithelial tissue and healing groin wound tissues 
indicates that the translation product of this gene is useful for the diagnosis, detection 

10 and/or treatment of diseases and/or disorders involving epithelial tissues, such as 
infections and wound healing disorders, for example, as is disclosed in more detail 
herein. Additionally, polynucleotides and polypeptides corresponding to this gene are 
useful for the detection, treatment, and/or prevention of various endocrine disorders 
and cancers, particulariy Addison's disease, Cushing's Syndrome, and disorders 

15 and/or cancers of the pancreas (e.g., diabetes mellitus), adrenal cortex, ovaries, 
pituitary (e.g., hyper-, hypopituitarism), thyroid (e.g., hyper-, hypothyroidism), 
parathyroid (e.g., hyper-, hypoparathyroidism) , hypothallamus, and testes. Similariy, 
polynucleotides and polypeptides corresponding to this gene are useful for the 
treatment and diagnosis of conditions concerning proper ovary function (e.g., 

20 endocrine function, egg maturation), as well as cancer (e.g., ovarian tumors, serous 
adenocarcinoma, dysgerminoma, embryonal carcinoma, choriocarcinoma, teratoma, 
etc.). Therefore, this gene product is useful in the treatment of female infertility, 
sexual dysfunction or sex development disorders. Similarly, the protein is believed to 
be useful in the treatment and/or diagnosis of ovarian cancer. Protein, as well as, 

25 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1427 of SEQ ID NO: 14, b is an 
integer of 15 to 1441, where both a and b conespond to the positions of nucleotide 

10 residues shown in SEQ ID NO: 14, and where b is greater than or equal to a + 14, 



FEATURES OF PROTEIN ENCODED BY GENE NO; 5 

15 The polynucleotide sequence of this gene may have a frame shift. Therefore, 

preferred polypeptides of the invention comprise the following amino acid sequence: 
PRVRAESEGTYDTYQHVPVESFAEVLLRTGKLAEAKNKGEVFPTTEVLLQLA 

SEALPND (SEQ ID NO: 168), 

LERLLRQSNILLRSPRKRNSEDEAQEAKDSKVTYADTLNHLEKSLAHLETLSH 
20 SFILSLKNSEQETLQKYSHLYDLSRSEKEKLHDEAVAICLDGQPLAMIQQLLE 
VAVGPLDISPKDIVQSAIMKllSALSGGSADLGGPRDPLKVLEGVVAAVHASV 
DKGEELVSPEDLLEWLRPFCADDAWPVRPRIHVLQILGQSFHLTEEDSKLLVF 
FRTEAILKASWPQRQVDIADIENEENRYCLFMELLESSHHEAEFQHLVLLLQA 
WPPMKSEYVITNNPWVRLATVMLTRCTMENKEGLGNEVLKMCRSLYNTKQ 
25 MLPAEGVKELCLLLLNQSLLLPSLKLLLESRDEHLHEMALEQITAVTTVNDSN 
CDQELLSLLLDAKLLVKCVSTPFYPRIVDHLLASLQQGRWDAEELGRHLREA 
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GHEAEAGSLLLAVRGTHQAFRTFSTALRAAQHWV (SEQ ID NO: 169), 
LERLLRQSNILLRSPRKRNSEDEAQEAKDSKVTYAD (SEQ ID NO: 170), 
TLNHLEKSLAHLETLSHSFILSLKNSEQETLQKYS (SEQ ID NO: 171), 
HLYDLSRSEKEKLHDEAVAICLDGQPLAMIQQLLEV (SEQ ID NO: 172), 
5 AVGPLDISPKDIVQSAIMKIISALSGGSADLGGPR (SEQ ID NO: 173), 

DPLKVLEGVVAAVHASVDKGEELVSPEDLLEWLRPF(SEQ ID NO: 174), 
CADDAWPVRPRIHVLQILGQSFHLTEEDSKLLVFF (SEQ ID NO: 175), 
RTEAILKASWPQRQVDIADIENEENRYCLFMELLESS (SEQ ID NO: 176), 
HHEAEFQHLVLLLQAWPPMKSEYVITNNPWVRLA (SEQ ID NO: 177), 

10 TVMLTRCTMENKEGLGNEVLKMCRSLYNTKQMLPAE (SEQ ID NO: 178), 
GVKELCLLLLNQSLLLPSLKLLLESRDEHLHEMAL(SEQ ID NO: 179), 
EQITAVTTVNDSNCDQELLSLLLDAKLLVKCVSTPF (SEQ ID NO: 180), 
YPRIVDHLLASLQQGRWDAEELGRHLREAGHEAEA (SEQ ID NO: 181), 
GSLLLAVRGTHQAFRTFSTALRAAQHWV (SEQ ID NO: 182), 

15 PSSYTATMNVSWISLRRRSFRAFGRVWTCSGLLQMTSIKGKLSLVWQRLDGH 
FCRTLEESVYSIAISLAQRYSVSRWEVFMTHLEFLFTDSGLSTLEIENRAQDLH 
LFETLKTDPEAFHQHMVKYIYPTIGGFDHERLQYYFTLLENCGCADLGNCAIK 
PETHIRLLKKFKVVASGLNYKKLTDENMSPLEALEPVLSSQNILSISKLVPKIPE 
KDGQMLSPSSLYTIWLQKLFWTGDPHLIKQVPGSSPEWLHAYDVCMKYFDR 

20 LHPGDLITV VDAVTFSPKAVTKLSVEARKEMTRKAIKTV KHHEKPKEKKLRR 
RSSRS (SEQ ID NO: 183), 

PSSYTATMNVSWISLRRRSFRAFGRVWTCSGLLQMTSI (SEQ ID NO: 184), 
KGKLSLVWQRLDGHFCRTLEESVYSIAISLAQR (SEQ ID NO: 185), 
YSVSRWEVFMTHLEFLFTDSGLSTLEIENRAQDLH (SEQ ID NO: 186), 
25 LFETLKTDPEAFHQHMVKYIYPTIGGFDHERLQY YF (SEQ ID NO: 1 87), 
TLLENCGCADLGNCAIKPETHIRLLKKFKVVASGL (SEQ ID NO: 188), 
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NYKKLTDENMSPLEALEPVLSSQNILSISKLVPKIP (SEQ ID NO: 189), 
EKDGQMLSPSSLYTIWLQKLFWTGDPHLIKQVPGSS (SEQ ID NO: 190), 
PEWLHAYDVCMKYFDRLHPGDLITVVDAVTFSPKA (SEQ ID NO: 191), and/or 
VTKLSVEARKEMTRKAIKTVKHFIEKPKEKKLRRRSSRS (SEQ ID NO: 192). 
5 Polynucleotides encoding these polypeptides are also encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
2. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 2. 

This gene is expressed primarily in fetal liver spleen, human tonsils, placenta, 

10 pancreas islet cell tumor, chronic lymphocytic leukemia, primary dendritic cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, pancreas islet cell tumor, chronic lymphocytic leukemia. Similarly, 

IS polypeptides and antibodies directed to these polypeptides are useful in providing 

immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
hematopoietic, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., hematopoietic, immune, 

20 cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred polypeptides of the present invention comprise 

25 immunogenic epitopes shown in SEQ ID NO: 91 as residues: Phe-21 to Pro-26. 
Polynucleotides encoding said polypeptides are also provided. 
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The tissue distribution in fetal liver and spleen tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of hematopoietic disorders. This gene product is primarily 
expressed in hematopoietic cells and tissues, suggesting that it plays a role in the 
5 survival, proliferation, and/or differentiation of hematopoietic lineages. This is 

particularly supported by the expression of this gene product in fetal liver, one of the 
two primary sites of definitive hematopoiesis. 

Expression of this gene product in primary dendritic cells also strongly 
indicates a role for this protein in immune function and immune surveillance. 

10 Similarly, the tissue distribution in tonsils and immune cells indicates that 

polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of a variety of immune system disorders. Expression of 
this gene product in tonsils indicates a role in the regulation of the proliferation, 
survival, differentiation, and/or activation of potentially all hematopoietic cell 

15 lineages, including blood stem cells. This gene product may be involved in the 

regulation of cytokine production, antigen presentation, or other processes that may 
also suggest a usefulness in the treatment of cancer (e.g., by boosting immune 
responses). Since the gene is expressed in cells of lymphoid origin, the gene or 
protein, as well as, antibodies directed against the protein may show utility as a tumor 

20 marker and/or immunotherapy targets for the above listed tissues. Therefore it may be 
also used as an agent for immunological disorders including arthritis, asthma, immune 
deficiency diseases such as AIDS, leukemia, rheumatoid arthritis, inflammatory 
bowel disease, sepsis, acne, and psoriasis. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 

25 various blood lineages, and in the differentiation and/or proliferation of various cell 
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types. Protein, as well as, antibodies directed against the protein may show utility as a 
tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

10 formula of a-b, where a is any integer between 1 to 3213 of SEQ ID NO: 15, b is an 
integer of 15 to 3227, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 15, and where b is greater than or equal to a + 14. 



15 FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: 

MLVYLITGDVKFGLLARVGCCLTVPTERCFFSFCAAVKKPAPAPPKPGNPPPG 
20 HPGGQSSSGTSQHPPSLSPKPPTRSPSPPTQHTGQPPGQPSAPSQLSAPRRYSSS 
LSPIQAPNHPPPQPPTQATPLMHTKPNSQGPPNPMALPSEHGLEQPSHTPPQTP 
TPPSTPPLGKQNPSLPAPQTLAGGNPETAQPHAGTLPRPRPVPKPRNRPSVPPP 
PQPPGVHSAGDSSLTNTAPTASKIVTDV (SEQ ID NO: 193). Polynucleotides 
encoding such polypeptides are also provided. 
25 This gene is expressed primarily in human adult heart and to a lesser extent in 

a variety of highly vascularized tissues including colon carcinoma, placenta, rejected 
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kidney, normal colon* bone marrow, spleen, whole 8 week old embryo and fetal/liver 
spleen. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell .type(s) present in a 
' 5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the heart and highly 

10 vascularized tissue, expression of this gene at significantly higher or lower levels may 
be routinely detected in certain tissues or cell types (e.g., cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 

15 bodily fluid from an individual not having the disorder. Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 92 as 
residues: His-35 to Ala-40, Cys-62 to Glu-69, Pro-85 to Gly-96, Arg-1 1 1 to His-120. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution indicates that polynucleotides and polypeptides 

20 corresponding to this gene are useful for diagnosis and treatment of cancer and other 
proliferative disorders. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1640 of SEQ ID NO: 16, b is an 
integer of 15 to 1654, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO: 16, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

10 The translation product of this gene shares sequence homology, with rhodopsin 

and other proteins necessary for color vision. Accordingly, the translation product of 
this gene is believed to possess similar activity. 

This gene is expressed primarily in placenta and to a lesser extent in pregnant 
uterus and other tissue and cell types. 

15 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, color blindness. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 

20 identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the eye, expression of this gene at significantly higher 
or lower levels may be routinely detected in certain tissues or cell types (e.g., 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 

25 such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic epitopes 
shown In SEQ ID NO: 93 as residues: Arg-75 to Lys-8 1 , Gln-99 to Asp-109, 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution and homology to rhodopsin indicates that 

5 polynucleotides and polypeptides corresponding to this gene are useful for treating 
occular disorders. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1749 of SEQ ID NO: 17, b is an 

15 integer of 15 to 1763, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 17, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

20 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 10. 

This gene is expressed primarily in the retina, activated T-cells, neutrophils 
25 and keratinocytes, and to a lesser extent in immune cell types in general and in 
various brain compartments. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune system, neurological and eye disorders. Similarly, 
5 polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
nervous systems, expression of this gene at significantly higher or lower levels may 
be routinely detected in certain tissues or cell types (e.g., immune, neural, cancerous 

10 and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial 

fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred polypeptides of the present invention comprise immunogenic epitopes 

15 shown in SEQ ID NO: 94 as residues: Met-1 to Phe-1 1, Thr-33 to Cys-40, Arg-42 to 
Arg-64. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution of this gene predominantly in activated T-cells 
indicates that the gene could be important for the treatment and/or detection of 
immune or hematopoietic disorders including arthritis, asthma, immunodeficiency 

20 diseases and leukemia. This gene product may be involved in the regulation of 

cytokine production, antigen presentation, or other processes that may also suggest a 
usefulness in the treatment of cancer (e.g. by boosting immune responses). Since the 
gene is expressed in cells of lymphoid origin, the gene or protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 

25 immunotherapy targets for the above listed tissues. Therefore it may be also used as 
an agent for immunological disorders including arthritis, asthma, immune deficiency 
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diseases such as AIDS, leukemia, rheumatoid arthritis, inflammatory bowel disease, 
sepsis, acne, and psoriasis. In addition, this gene product may have commercial utility 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. 
5 Alternatively, expression in the retina indicates a role in the detection or 

treatment of eye defects including impaired vision, blindness, cataracts, color 
blindness, short and long sightedness, retinitis pigmentosa, retinitis proliferans, 
retinoblastoma, retinochoroiditis, retinopathy and retinoschisis. Additionally, 
expression in the brain indicates a role in the detection and/or treatment of 

10 neurodegenerative disease states and behavioral disorders such as Alzheimer's 

Disease, Parkinson's Disease, Huntington's Disease, schizophrenia, mania, dementia, 
paranoia, obsessive compulsive disorder and panic disorder. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

20 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 689 of SEQ ID NO: 18, b is an 
integer of 15 to 703, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 18, and where b is greater than or equal to a + 14. 



25 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

This gene matches UniGene cluster Hs.69319 (match is to accession 
AA099388), which indicates that this gene maps to human chromosome 2 
5 (stSG3 1094, Chr.2, D2S292-S2S145 according to Gene Map 98). Accordingly, 
polynucleotides of the invention are useful as chromosome markers in linkage 
analysis for chromosome 2. 

This gene is expressed primarily in normal stomach. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

10 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

15 disorders of the above tissues or cells, particularly of the stomach, expression of this 
gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 

20 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 95 as residues: Asn-27 to 
Gly-36, Val-51 to Trp-60, Ile-63 to Asn-68, Lys-104 to Pro-1 16, Asn-124 to Asp-130. 
Polynucleotides encoding said polypeptides are also provided. 

25 The tissue distribution indicates that this gene is useful for diagnosing and 

treating gastrointestinal ailments. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 760 of SEQ ID NO: 19, b is an 
integer of 15 to 774, where both a and b correspond to the positions of nucleotide 

10 residues shown in SEQ ID NO: 19, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

15 Preferred polypeptides of the invention comprise the following amino acid 

sequence: 

FIFSVKKKKTDDGPSLGAQDQRSTPTNQKGSIIPNNIRHKFGSNVVDQLVSEE 

QAQKAIDEVFEGQKRASSWPSRTQNPVEISSVFSDYYDLGYNMRSNLFRGAA 

EETKSLMKASYTPEVIEKSVRDLEHWHGRKTDDLGRWHQKNAMNLNLQKA 

20 LEEKYGENSKSKSSKY (SEQ ID NO: 194) , 

GSIIPNNIRHKFGSNVVDQLVSEEQAQKAID (SEQ ID NO: 195), 
EVFEGQKRASSWPSRTQNPVEISSVFSDYYDLG (SEQ ID NO: 196) 
YNMRSNLFRGAAEETKSLMKASYTPEVIEKSVRDLEHWHG (SEQ ID NO: 
197), RKTDDLGRWHQKNAMNLNLQKALEEKYGENSKSKSSKY (SEQ ID NO: 

25 198). Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 
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The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 162-178 of the amino acid sequence referenced 
in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 179- 
231 of this protein has also been determined. Based upon these characteristics, it is 
5 believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
22. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 22. 

10 This gene is expressed primarily in testes. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, male reproductive defects, sexual dysfunction, and/or infertility. 

IS Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
male reproductive system, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., testicular. 

20 cancerous and wounded tissues) or bodily fluids (e.g., lymph, semen, serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 

25 epitopes shown in SEQ ID NO: 96 as residues: Gly-16 to Leu-23, Gly-31 to Glu-37, 
Thr-72 to Gly-77, Asn-83 to Glu-88, Lys-96 to Phe-109, Arg-1 17 to Gln.122, Arg- 
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183 to Ser-188, Asn-209 to Phe-215, Leu-218 to Ser-227. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution in testes indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for study and treatment of male 
5 reproductive disorders. Additionally, polynucleotides and polypeptides corresponding 
to this gene are useful for the treatment and diagnosis of conditions concerning proper 
testicular function (e.g. endocrine function, sperm maturation), as well as cancer. 
Therefore, this gene product is useful in the treatment of male infertility and/or 
impotence. This gene product is also useful in assays designed to identify binding 

10 agents, as such agents (antagonists) are useful as male contraceptive agents. Similarly, 
the protein is believed to be useful in the treatment and/or diagnosis of testicular 
cancer. The testes are also a site of active gene expression of transcripts that may be 
expressed, particularly at low levels, in other tissues of the body. Therefore, this gene 
product may be expressed in other specific tissues or organs where it may play related 

IS functional roles in other processes, such as hematopoiesis, inflammation, bone 

formation, and kidney function, to name a few possible target indications. Protein, as 
well as, antibodies directed against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

25 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1535 of SEQ ID NO:20, b is an 
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integer of 15 to 1549, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:20, and where b is greater than or equal to a + 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: HESARGRWEGGGRRACRGSLGLARAQGAERVTSSEQRPA (SEQ ID 
NO: 199), 

10 SQVPKRTDSSEPCGLSDLCRSLMTKPGCSGYCLSHQLLFFLWARMRGCTQGP 
LQQSQDYITFCANMMDLNRRAEAIGYAYPTRDIFMENIMFCGMGGFSDFYKL 
RWLEAILSWQKQQEGCFGEPDAEDEELSKAIQYQQHFSRRVKRREKQFPEYW 
KWCP(SEQIDNO:200), 

SQVPKRTDSSEPCGLSDLCRSLMTKPGCSGYCLSHQLLF(SEQ ID NO: 201), 
15 FLWARMRGCTQGPLQQSQDYITFCANMMDLNRRAEA (SEQ ID NO: 202), 
IGYAYFTRDIFMENIMFCGMGGFSDFYKLRWLEAILSWQKQQEG (SEQ ID 
NO: 203), and/or CFGEPDAEDEELSKAIQYQQHFSRRVKRREKQFPEYWKWCP 
(SEQ ID NO: 204). Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
20 This gene is expressed primarily in ovarian tumor, fetal liver, activated T-cell, 

osteoblasts, leukocytes, tongue tumor, and bone cancer tissues and/or cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
25 not limited to, ovarian tumors, tongue tumors, bone cancer, and immune disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
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providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
hematopoietic and immune system, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., skeletal, 
5 reproductive, hematopoietic, cancerous and wounded tissues) or bodily fluids (e.g., . 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
10 comprise immunogenic epitopes shown in SEQ ID NO: 97 as residues: Gln-71 to 
Ala-80, Lys-1 1 1 to Gly-120. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution in ovarian tumor, tongue tumor, bone cancer, fetal liver 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 

IS for the diagnosis and treatment of cancer and other proliferative disorders. Expression 
within embryonic tissue and other cellular sources marked by proliferating cells 
indicates that this protein may play a role in the regulation of cellular division. 
Additionally, the expression in hematopoietic cells and tissues indicates that this 
protein may play a role in the proliferation, differentiation, and/or survival of 

20 hematopoietic cell lineages. In such an event, this gene may be useful in the treatment 
of lymphoproliferative disorders, and in the maintenance and differentiation of 
various hematopoietic lineages from early hematopoietic stem and committed 
progenitor cells. Similarly, embryonic development also involves decisions involving 
cell differentiation and/or apoptosis in pattern formation. Thus, this protein may also 

25 be involved in apoptosis or tissue differentiation and could again be useful in cancer 
therapy. As the translation product of this gene is observed in cells and/or tissues of 
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cancerous origins, the translation product of this gene may be a good target for 
immunotherapy. The tissue distribution in tumors of tongue, ovary, and bone 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis and intervention of these tumors, in addition to other tumors where 

5 expression has been indicated. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

15 formula of a-b, where a is any integer between 1 to 1 175 of SEQ ID N0:21, b is an 
integer of 15 to 1 189, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:21, and where b is greater than or equal to a + 14. 



20 FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
14. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 14. 
25 The translation product of this gene shares sequence homology with a non- 

adrenergic smooth muscle binding protein (See Genseq Acc. No. W61371), a 
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membrane spanning receptor capable of binding iodocyanopindolol (ICYP) under 
blockade of alpha , beta I , beta 2 and beta 3 adrenergic receptors and serotonin 5- 
HTIA and 5-HTlB receptors. 

Preferred polypeptides of the invention comprise the following amino acid 
5 sequence: 

KSVGRSSPTRRYRAAVGETPAGAQXQLRGREGRWRRLGQPFPRGSTALR 
(SEQ ID NO: 205). Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

The polypeptide of this gene has been determined to have transmembrane 

10 domains at about amino acid positions 242-258, 499-515, 412-428, 317-333, 514-590, 
536-552, 339-355, 373-389, and 464-480 of the amino acid sequence referenced in 
Table 1 for this gene. Based upon these characteristics, it is believed that the protein 
product of this gene shares structural features to type Ilia membrane proteins. 

This gene is expressed primarily in breast, activated monocytes, T-cells, 

15 placenta and infant brain. The gene is also expressed in a number of normal and 
cancerous tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

20 not limited to, reproductive disorders or immune disorders. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the hematopoietic, reproductive 
or immune systems, expression of this gene at significantly higher or lower levels 

25 may be routinely detected in certain tissues or cell types (e.g., reproductive, 

hematopoietic, immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph. 
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amniotic, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. Preferred polypeptides of the present invention 
5 comprise immunogenic epitopes shown in SEQ ID NO: 98 as residues: Pro-7 to Cys- 
12, Lys-48 to Tyr-62, Arg-182 to His-187, Leu-1 89 to Glu-1%, Thr-21 1 to Gly-226, 
Leu-270 to Thr-275, Giy-278 to Gly-289, Pro-444 to Asn-449, Glu-453 to Lys-461, 
Gly-491 toThr-496, Ser-525 toTrp-532. Polynucleotides encoding said polypeptides 
are also provided. 

10 The homology to a membrane receptor and its tissue distribution in a number 

of embryonic tissue and other cellular sources marked by proliferating cells indicates 
that this protein may play a role in the regulation of cellular division. Additionally, 
the expression in hematopoietic cells and tissues indicates that this protein may play a 
role in the proliferation, differentiation, and/or survival of hematopoietic cell lineages. 

15 In such an event, this gene may be useful in the treatment of lymphoproliferative 
disorders, and in the maintenance and differentiation of various hematopoietic 
lineages from eariy hematopoietic stem and committed progenitor cells. Similarly, 
embryonic development also involves decisions involving cell differentiation and/or 
apoptosis in pattern formation. Thus this protein may also be involved in apoptosis or 

20 tissue differentiation and could again be useful in cancer therapy. Elevated levels of 
expression of this gene product in T cell lineages indicates that it may play an active 
role in normal T cell function and in the regulation of the immune response. For 
example, this gene product may be involved in T cell activation, in the activation or 
control of differentiation of other hematopoietic cell lineages, in antigen recognition, 

25 or in T cell proliferation. Similarly, the tissue distribution in monocytes and T-cells 
indicates that the polypeptides or polynucleotides are useful for treatment. 
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prophylaxis, and diagnosis of immune and autoimmune diseases, such as lupus, 
transplant rejection, allergic reactions, arthritis, asthma, immunodeficiency diseases, 
leukemia, and AIDS. The expression observed in hematopoietic cells also indicates 
that the polynucleotides or polypeptides are important in treating and/or detecting 
5 hematopoietic disorders, such as graft versus host reaction, graft versus host disease, 
transplant rejection, myelogenous leukemia, bone marrow fibrosis, and 
myeloproliferative disease. The polypeptides or polynucleotides are also useful to 
enhance or protect proliferation, differentiation, and functional activation of 
hematopoietic progenitor cells (e.g., bone marrow cells), useful in treating cancer 

10 patients undergoing chemotherapy or patients undergoing bone marrow 

transplantation. The polypeptides or polynucleotides are also useful to increase the 
proliferation of peripheral blood leukocytes, which can be used in the combat of a 
range of hematopoietic disorders, including immmunodeficiency diseases, leukemia, 
and septicemia. Protein, as well as, antibodies directed against the protein may show 

IS utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2446 of SEQ ID NO:22, b is an 
integer of IS to 2460, where both a and b correspond to the positions of nucleotide 

2S residues shown in SEQ ID NO:22, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

The translation product of this gene shares sequence homology with murine 
5 junctional adhesion molecule (JAM), which is thought to be important in promoting 
cell-to-cell homotypic adhesion. The gene encoding the disclosed cDNA is thought to 
reside on chromosome 11, Accordingly, polynucleotides related to this invention are 
useful as a marker in linkage analysis for chromosome I L 

The polypeptide of this gene has been determined to have a transmembrane 
10 domain at about amino acid position 249-265 of the amino acid sequence referenced 
in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 266- 
310 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

IS This gene is expressed primarily in endothelial cells and fetal heart tissue, and 

to a lesser extent in fetal liver/spleen tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

20 not limited to, inflammatory disorders, vascular disorders, and immune disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
vascular and immune systems, expression of this gene at significantly higher or lower 

25 levels may be routinely detected in certain tissues or cell types (e.g., vascular, 
immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum. 
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plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred polypeptides of the present invention comprise 
5 immunogenic epitopes shown in SEQ ID NO: 99 as residues: Leu-3 to Arg-8, Asp-57 
to Arg-64, Glu-66 to Thr-75, Arg-120 to lle-126, Gln-161 to Asp-177, Thr-182 to 
Ser-194, Lys-2l 1 to Gln-216, Asn-274 to Gly-290, Thr-296 to Phe-302. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in vascular and immune tissues, and the homology to 

10 the murine JAM protein, indicates that polynucleotides and polypeptides 

corresponding to this gene are useful for the treatment of vascular and immune 
disorders. Furthermore, the translation product of this gene is useful for the detection 
and/or treatment of acute and chronic inflammatory diseases, organ transplantation, 
myocardial ischemia, atherosclerosis, cancer, diabetic retinopathy, psoriasis, and 

15 rheumatoid arthritis. Additionally, the tissue distribution in fetal heart tissue indicates 
that the protein product of this gene is useful for the diagnosis and treatment of 
conditions and pathologies of the cardiovascular system, such as heart disease, 
restenosis, atherosclerosis, stoke, angina, thrombosis, and wound healing. 

Expression of this gene product in immune cells and tissues indicates a role in 

20 the regulation of the proliferation; survival; differentiation; and/or activation of 
potentially all hematopoietic cell lineages, including blood stem cells. This gene 
product may be involved in the regulation of cytokine production, antigen 
presentation, or other processes that may also suggest a usefulness in the treatment of 
cancer (e.g. by boosting immune responses). Since the gene is expressed in cells of 

25 lymphoid origin, the gene or protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
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above listed tissues. Therefore it may be also used as an agent for imnnunological 
disorders including arthritis, asthma, immune deficiency diseases such as AIDS, 
leukemia, rheumatoid arthritis, inflammatory bowel disease, sepsis, acne, and 
psoriasis. In addition, this gene product may have commercial utility in the expansion 
5 of stem cells and committed progenitors of various blood lineages, and in the 

differentiation and/or proliferation of various cell types. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

IS more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 4372 of SEQ ID NO:23, b is an 
integer of 15 to 4386, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23, and where b is greater than or equal to a + 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 



The translation product of this gene shares sequence homology with the C. 
elegans gene: yk27d2.3; coded for by C. elegans cDNA yk27d2.5; similar to C. 
25 elegans protein C40H1.5 in exon 1 LCaenorhabditis elegans] >splQ19330IQ 19330 
COSMID F10G7. The gene encoding the disclosed cDNA is thought to reside on 
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marker in linkage analysis for chromosome 2. 

The polypeptide of this gene has been determined to have transmembrane 
domains at about amino acid positions 169-185 and 136-152 of the amino acid 
5 sequence referenced in Table 1 for this gene. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type Ilia 
membrane proteins. 

This gene is expressed primarily in Germinal center B cells, fetal liver spleen, 
gall bladder, pregnant uterus, melanocyte and multiple sclerosis, and to a lesser extent 

10 in a variety of normal and transformed fetal and adult tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tLssue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune system disorders, cancer and other proliferative disorders. 

15 Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., immune, cancerous and 

20 wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 

25 ID NO: 100 as residues: Pro-29 to Glu-36, Phe-83 to Gly-91 , Pro-l 10 to Thr-1 15, 
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Gly-202 to Lys-212, Phe-233 to Gly-246. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in immune cells and tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
5 diagnosis and/or treatment of cancer and other proliferative disorders. Representative 
uses are described in the "Immune Activity" and "Infectious Disease" sections below, 
in Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Expression of 
this gene product in immune system tissues and cells indicates a role in the regulation 
of the proliferation; survival; differentiation; and/or activation of potentially all 

10 hematopoietic cell lineages, including blood stem cells. This gene product may be 
involved in the regulation of cytokine production, antigen presentation, or other 
processes that may also suggest a usefulness in the treatment of cancer (e.g. by 
boosting immune responses). Since the gene is expressed in cells of lymphoid origin, 
the gene or protein, as well as, antibodies directed against the protein may show 

15 utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Therefore it may be also used as an agent for immunological disorders including 
arthritis, asthma, immune deficiency diseases such as AIDS, leukemia, rheumatoid 
arthritis, inflammatory bowel disease, sepsis, acne, and psoriasis. In addition, this 
gene product may have commercial utility in the expansion of stem cells and 

20 committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:24 and may have been publicly available prior to conception of 



wo 00/61623 



PCT/USOO/08979 



46 

the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
5 formula of a-b, where a is any integer between 1 to 2448 of SEQ ID NO:24, b is an 
integer of 15 to 2462, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:24, and where b is greater than or equal to a + 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

IFLFYLPPSPPSRLLVPGYWCLASWQGPGTWTISHTTPRGGIFFYFPYEKQIFLR 
15 (SEQ ID NO: 206). Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

The translation product of this gene shares homology with fragments of 
human fibronectin which inhibit binding of fibronectin or fibrinogen to fibronectin 
receptors and are useful for inhibiting platelet aggregation and coating the surface of 
20 prosthetic blood vessels or vascular grafts (e.g., See Genseq Acc. Nos. R08039, 
R60347 and/or R37614). 

This gene is expressed primarily in fetal liver and heart tissues, and to a lesser 
extent in a variety of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
25 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
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not limited to, liver disorders and cancers (e.g., hepatoblastoma, hepatitis, liver 
metabolic diseases) and cardiovascular and respiratory or pulmonary disorders (e.g., 
asthma, pulmonary edema, pneumonia, atherosclerosis, restenosis, stroke, angina, 
thrombosis, hypertension, inflammation and wound healing). Similarly, polypeptides 
5 and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the cardiovascular and hepatic 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., liver, heart, cancerous and 

10 wounded tissues) or bodily fluids (e.g., lymph, bile, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred polypeptides of the present invention comprise immunogenic epitopes 

15 shown in SEQ ID NO: 101 as residues: Ser-17 to Glu-28, Phe-57 to Arg-63, Glu-94 
to Asp-106, Glu-108 to Gln-n6, Tyr-128 to VaM33, Ser-152 to Thr-157, Thr-165 to 
Glu-175, Pro-258 to Phe-268, Ala-270 to Leu-276, Ser-282 to Asp-287, Arg-333 to 
Val-343, Leu-409 to Ala-415, Lys-422 to Gly>427, Arg-438 to Ser-443, Leu-447 to 
Arg-452, Thr-472 to Lys-477, Lys-483 to Leu-502, Asp-505 to Glu-Sl 1, Phe-518 to 

20 Leu-523. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in heart tissue, and the shared homology of the 
translation product of this gene to human fibronectin, indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis, detection 
and/or treatment of cardiovascular, respiratory and/or pulmonary disorders such as 

25 asthma, pulmonary edema, pneumonia, atherosclerosis, restenosis, stroke, angina, 
thrombosis hypertension, inflammation and wound healing. In addition, the 
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pronounced expression in liver tissue indicates a role in the diagnosis and/or treatment 
of liver disorders and cancers such as hepatoblastoma, jaundice, hepatitis, liver 
metabolic diseases and conditions that are attributable to the differentiation of 
hepatocyte progenitor cells. Protein, as well as, antibodies directed against the protein 
5 may show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2621 of SEQ ID NO:25, b is an 

15 integer of 15 to 2635, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:25, and where b is greater than or equal to a + 14, 



FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

20 

This gene is expressed primarily in primary dendritic cells, macrophages and 
Rhabdosarcoma and to a lesser extent in a variety of other immune tissues such as 
monocytes, neutrophils, eosinophils, activated T-cells, CD34 depleted buffy coat 
(cord blood), T cell helpers, as well as in tissues which is expected to be contaminated 
25 with immune cells such as spleen from chronic lymphocytic leukemia, breast, fetal 
heart, L428, colon, osteoblasts, etc. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders, immunosuppressive disorders 
5 and autoimmune disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 

10 types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 

15 epitopes shown in SEQ ID NO: 102 as residues: Thr-52 to Phe-58. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in immune tissues indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
cancer and other proliferative disorders, diseases involving immune suppression or 

20 hyperactivity, or other disease where immune modulation might be useful such as 
those listed elsewhere herein. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2693 of SEQ ID NO:26, b is an 
integer of 15 to 2707, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO:26, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

10 This gene is expressed primarily in testes tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, male reproductive defects and neoplasms. Similarly, polypeptides and 

15 antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or ceils, particularly of the male reproductive system, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., cancerous and wounded tissues) or 

20 bodily fluids (e.g., semen, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 103 as 

25 residues: Pro-98 to Gin- 106. Polynucleotides encoding said polypeptides are also 
provided. 
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The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis, study and treatment of male 
reproductive and other development disorders and tumors. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
10 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1884 of SEQ ID NO:27, b is an 
integer of 15 to 1898, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:27, and where b is greater than or equal to a + 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 



The translation product of this gene shares sequence homology with a yeast 
gene which may be involved in modulating normal cell function. 

20 When tested against K562 cell lines, supematants removed from ceils 

containing this gene activated the ISRE (interferon-sensitive responsive element ) 
promoter element Thus, it is likely that this gene activates leukemia cells, and to a 
lesser extent, in immune and hematopoietic cells and tissues, through the JAK-STAT 
signal transduction pathway. ISRE is a promoter element found upstream in many 

25 genes which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a 

large, signal transduction pathway involved in the differentiation and proliferation of 
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cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

Preferred polypeptides of the invention comprise the following amino acid 
5 sequence: 

XRGMVFGGVVPYVPQYRDIRRTQNADGFSTYVCLVLLVANILRILFWFGRRF 
ESPLLWQSAl (SEQ ID NO: 207). Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10 18. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 18, 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 127-147 of the amino acid sequence referenced 
in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 1 - 
15 128 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type II 
membrane proteins. 

This gene is expressed primarily in brain, fetal heart, and, to a lesser extent, in 
blood cells. 

20 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurodegenerative, cardiovascular, and developmental diseases and/or 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 

25 useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells. 
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particularly of the central nervous system, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g., 
neurodegenerative, cardiovascular, muscular, and developmental cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, amniotic fluid, urine, synovial 
5 fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred polypeptides of the present invention comprise immunogenic epitopes 
shown in SEQ ID NO: 104 as residues: Ala-23 to His-34, His-153 to Ala-158. 

10 Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in brain tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosing or treating diseases 
of the central nervous system. Moreover, polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 

15 neurodegenerative disease states, behavioral disorders, or inflammatory conditions 
which include, but are not limited to Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 

20 mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. Potentially, this gene product is involved in synapse 

25 formation, neurotransmission, learning, cognition, homeostasis, or neuronal 

differentiation or survival. In addition, the expression within fetal tissue, combined 
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with the detected ISRE biological activity indicates this protein may play a role in the 
regulation of cellular division, and may show utility in the diagnosis, treatment, 
and/or prevention of developmental diseases and disorders, cancer, and other 
proliferative conditions. Similarly, developmental tissues rely on decisions involving 
5 cell differentiation and/or apoptosis in pattern formation. Dysregulation of apoptosis 
can result in inappropriate suppression of cell death, as occurs in the development of 
some cancers, or in failure to control the extent of cell death, as is believed to occur in 
acquired immunodeficiency and certain neurodegenerative disorders, such as spinal 
muscular atrophy (SMA). Therefore, the polynucleotides and polypeptides of the 

10 present invention are useful in treating, detecting, and/or preventing said disorders 
and conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apoptosis or tissue differentiation and is useful in the detection, 
treatment, and/or prevention of degenerative or proliferative conditions and diseases. 
The protein is useful in modulating the immune response to aberrant polypeptides, as 

IS may exist in proliferating and cancerous cells and tissues. The protein can also be 
used to gain new insight into the regulation of cellular growth and proliferation. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

25 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2284 of SEQ ID NO:28, b is an 
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integer of 15 to 2298, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:28, and where b is greater than or equal to a + 14. 



5 FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

The translation product of this gene shows homology to several human and 
murine proteins with histidine rich charge clusters (e.g, See Genbank Acc. Nos. 
gnllPlDlel339015 (AL031228) dJ1033B 10.10 and gil381 1387 (AF100956)). 
10 Preferred polypeptides of the invention comprise the following amino acid 

sequence: 

RTGWLGPPGSPPPPPHVRGMPGCPCPGCGMAGPRLLFLXALALELLGRAGGS 
QPALRSRGTATACRLDNKESESWGALLSGERLDTWICSLLGSLMVGLSGVFP 
LLVIPLEMGTMLRSEAGAWRLKQLLSFALGGLLGNVFLHLLPEAWAYTCSAS 

15 PGGEGQSLQQQQQLGLWVIAGILTFLALEKMFLDSKEEGTSQAPNKDPTAAA 
AALNGGHCLAQPAAEPGLGAVVRSIKVSGYLNLLANTIDNFTHGLAVAASFL 
VSKKIGLLTTMAILLHEIPHEVGDFAILLRAGFDRWSAAKLQLSTALGGLLGA 
GFAICTQSPKGVEETAAWVLPFTSGGFLYIALVNVLPDLLEEEDPWRSLQQLL 
LLCAGIVVMVLFSLFVD (SEQ ID NO: 208). Polynucleotides encoding these 

20 polypeptides are also encompassed by the invention. 

The polypeptide of this gene has been determined to have transmembrane 
domains at about amino acid positions 337-353 and 63-79 of the amino acid sequence 
referenced in Table 1 for this gene. Based upon these characteristics, it is believed 
that the protein product of this gene shares structural features to type Ilia membrane 

25 proteins. 



wo 00/61623 



PCT/USOO/08979 



56 

This gene is expressed primarily in testis, cerebellum, dendritic cells, pharynx, 
breast and to a lesser extent in some other normal and transformed cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of reproductive, neurological and/or immune 
diseases or disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the CNS and male reproductive organs, expression of 

10 this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., testes, CNS, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, semen, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 

IS bodily fluid from an individual not having the disorder. 

The tissue distribution in testes and cerebellum indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for study and treatment of 
disorders of fertility and reproduction, and immune and nervous system development 
and function. Polynucleotides and polypeptides corresponding to this gene are useful 

20 for the treatment and diagnosis of conditions concerning proper testicular function 
(e.g. endocrine function, sperm maturation), as well as cancer. Therefore, this gene 
product is useful in the treatment of male infertility and/or impotence. This gene 
product is also useful in assays designed to Identify binding agents, as such agents 
(antagonists) are useful as male contraceptive agents. Similarly, the protein is 

25 believed to be useful in the treatment and/or diagnosis of testicular cancer. The testes 
are also a site of active gene expression of transcripts that may be expressed, 
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particularly at low levels, in other tissues of the body. Therefore, this gene product 
may be expressed in other specific tissues or organs where it may play related 
functional roles in other processes, such as hematopoiesis, inflammation, bone 
formation, and kidney function, to name a few possible target indications. 
5 Additionally, polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis and/or treatment of disorders of the brain and nervous system. It 
may also be useful in the treatment of such neurodegenerative disorders as 
schizophrenia; ALS; or Alzheimer's. Protein, as well as, antibodies directed against 
the protein may show utility as a tumor marker and/or immunotherapy, targets for the 

10 above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1467 of SEQ ID NO:29, b is an 
integer of IS to 1481 , where both a and b correspond to the positions of nucleotide 

20 residues shown in SEQ ID NO:29, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

25 Preferred polypeptides of the invention comprise the following amino acid 

sequence: RVRKWERSQPRLLYTGKLSGPQAR (SEQ ID NO: 209), 
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SPAWAQLPQSHPLPTASGLKNIPGIRGALTTRPSESPPAWNLAISNLLPSASWI 
KLETAGTPGMSLPILPCLCSFLDLTYYFFCFCFHPSCLSCPEG (SEQ ID NO: 
210), RPSESPPAWNLAISNLLPSASWIKLETAGTPGMSLP (SEQ ID NO: 211), 
ILPCLCSFLDLTYYFFCFCFHPSCLSCPEG (SEQ ID NO: 212), 
5 MGRDIPGVPAVSSLIQEALGRRLLMARFQAGGDSEGRVVNAPLIPGIFFRPEA 
VGRGWLCGSWAQAGLQNHPLWGDDGGQFQGPPAIHWAVWLRLSAVATEA 
LSQATDAKDGQDDQEDDDEDPHGAREELVLLAAAVTTAFESFGAGKDETTF 
GCNLLGASQQAEQQGGREAGDPSLGHPGLGATELSCVEKAGLRPLPLPDA 
(SEQ ID NO: 213). Polynucleotides encoding these polypeptides are also 

10 encompassed by the invention. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 58-74 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 75-145 
of this protein has also been determined. Based upon these characteristics, it is 

15 believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

This gene is expressed primarily in adult small intestine, and to a lesser extent, 
in osteoarthritis; fraction I, and gall bladder. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

20 reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of gastro-intestinal disorders and diseases. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 

25 digestive system, expression of this gene at significantly higher or lower levels may 
be routinely detected in certain tissues or cell types (e.g., gastro-intestinal, cancerous 
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and wounded tissues) or bodily fluids (e,g., lymph, bile, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
5 disorder. Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 106 as residues: Ser-44 to Leu-51, Arg-81 to Cys-94, 
Thr-118 to Tyr-126, Arg-129 to He- 140. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in adult small intestine and gall bladder indicates that 

10 polynucleotides and polypeptides corresponding to this gene are useful for diagnosis, 
prevention, and/or treatment of gastro-intestinal disorders, for example diverticulitis 
or various metabolic disorders such asTay-Sachs disease, phenyl kenonuria, 
galactosemia, porphyrias, and Hurler's syndrome. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 

15 • immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 998 of SEQ ID NO:30, b is an 
integer of 15 to 1012, where both a and b correspond to the positions of nucleotide ^ 

25 residues shown in SEQ ID NO:30, and where b is greater than or equal to a + 14. 



r 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

Preferred polypeptides of the invention comprise the following annino acid 

5 sequence: ARAARGKIESNLl (SEQ ID NO: 214). Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

This gene is expressed primarily in fetal liver/spleen and tonsil tissues, and to 
a lesser extent in breast cancer and brain tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

10 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic or immune disorders. Similariy, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

15 disorders of the above tissues or cells, particularly of the hematopoietic and immune 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., hematopoietic, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 

20 individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 107 as residues: Asn-36 to Gln-41, Pro-49 to Ser-54, 
Cys-65 to Ser-70. Polynucleotides encoding said polypeptides are also provided. 

25 The tissue distribution in fetal liver and/or spleen and in tonsil tissues 

indicates that polynucleotides and polypeptides corresponding to this gene are useful 
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for the diagnosis and/or treatment of hematopoietic and/or immune disorders. 
Expression of this gene product in tonsils indicates a role in the regulation of the 
proliferation, survival, differentiation, and/or activation of potentially all 
hematopoietic cell lineages, including blood stem cells. In such an event, this gene 

5 may be useful in the treatment of lymphoproHferative disorders, and in the 
maintenance and differentiation of various hematopoietic lineages from early 
hematopoietic stem and committed progenitor cells. The tissue distribution indicates 
that the polypeptides or polynucleotides are useful for treatment, prophylaxis, and 
diagnosis of immune and autoimmune diseases, such as lupus, transplant rejection, 

10 allergic reactions, arthritis, asthma, immunodeficiency diseases, leukemia, and AIDS. 
The polypeptides or polynucleotides of the present invention are also useful in the 
treatment, prophlaxis, and detection of thymus disorders, such as Grave's Disease, 
lymphocytic thyroiditis, hyperthyroidism, and hypothyroidism. The expression 
observed predominantly in hematopoietic cells also indicates that the polynucleotides 

15 or polypeptides are important in treating and/or detecting hematopoietic disorders, 
such as graft versus host reaction, graft versus host disease, transplant rejection, 
myelogenous leukemia, bone marrow fibrosis, and myeloproliferative disease. The 
polypeptides or polynucleotides are also useful to enhance or protect proliferation, 
differentiation, and functional activation of hematopoietic progenitor cells (e.g., bone 

20 marrow cells), useful in treating cancer patients undergoing chemotherapy or patients 
undergoing bone marrow transplantation. The polypeptides or polynucleotides are 
also useful to increase the proliferation of peripheral blood leukocytes, which can be 
used in the combat of a range of hematopoietic disorders, including 
immmunodeficiency diseases, leukemia, and septicemia. Additionally, 

25 polynucleotides and polypeptides corresponding to this gene are useful for the 

diagnosis and treatment of cancer and other proliferative disorders. Expression within 
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embryonic tissue and other cellular sources marked by proliferating cells indicates 
that this protein may play a role in the regulation of cellular division. Similarly, 
embryonic development also involves decisions involving cell differentiation and/or 
apoptosis in pattern formation. Thus this protein may also be involved in apoptosis or 

5 tissue differentiation and could again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:31 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

15 formula of a-b, where a is any integer between 1 to 1872 of SEQ ID NO:3 1, b is an 
integer of 15 to 1886, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:31 , and where b is greater than or equal to a + 14. 



20 FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

HMLWNRRKLRCCFHKFVLSLALGPSFLFWKNLSEKRDLSSVCSAFLYKTRNG 
25 VNSRDMEVITPDSLCWLLRFSQGEV (SEQ ID NO: 216). and/or GPQVDWQRPL 
(SEQ ID NO: 215). Polynucleotides encoding these polypeptides are also 
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encompassed by the invention. On the nucleotide level, this gene shares sequence 
homology with 14-3-3 protein gamma-subtype mRNA (e.g., See Genbank Acc. No. 
gblD17447ID17447 and/or gblAF058799IAF058799). The 14-3-3 protein is a putative 
regulatory protein for protein kinase C and may be involved in the elaborate 
5 regulation of some fundamental cellular activities and differentiation of neurons. 

This gene is expressed primarily in pregnant uterus, placenta, fetal brain, 
osteoclastoma and to a lesser extent in a variety of tumor tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

10 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive, developmental disorders, and neurological disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 

15 CNS, or reproductive system, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., placenta, fetal, 
neural, cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 

20 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 108 as residues: Ser-15 to 
Thr-31. Polynucleotides encoding said polypeptides are also provided. 

Expression within embryonic tissue and other cellular sources marked by 

25 proliferating cells, and the shared homology with the 14-3-3 family of proteins 

involved in regulation of protein kinase C, indicates that this protein may play a role 
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in the regulation of cellular division, and may show utility in the diagnosis and 
treatnnent of cancer and other proliferative disorders. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 
pattern formation. Thus, this protein may also be involved in apoptosis or tissue 
5 differentiation and could again be useful in cancer therapy. Similarly, the tissue 
distribution in pregnant uterus and placenta indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and/or treatment 
of disorders of the placenta. Specific expression within the placenta indicates that this 
gene product may play a role in the proper establishment and maintenance of 

10 placental function. Alternatively, this gene product may be produced by the placenta 
and then transported to the embryo, where it may play a crucial role in the 
development and/or survival of the developing embryo or fetus. Expression of this 
gene product in a vascular-rich tissue such as the placenta also indicates that this gene 
product may be produced more generally in endothelial cells or within the circulation. 

IS In such instances, it may play more generalized roles in vascular function, such as in 
angiogenesis. It may also be produced in the vasculature and have effects on other 
cells within the circulation, such as hematopoietic cells. It may serve to promote the 
proliferation, survival, activation, and/or differentiation of hematopoietic cells, as 
well as other ceils throughout the body. Alternatively, the tissue distribution in 

20 osteoclastoma indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis and/or treatment of bone and hematopoietic 
disorders. Elevated levels of expression of this gene product in osteoclastoma 
indicates that it may play a role in the survival, proliferation, and/or growth of 
osteoclasts. Therefore, it may be useful in influencing bone mass in such conditions 

25 as osteoporosis. More generally, as evidenced by expression in fetal liver/spleen, this 
gene may play a role in the survival, proliferation, and/or differentiation of 
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hematopoietic cells in general, and may be of use in augmentation of the numbers of 
stem cells and committed progenitors. Expression of this gene product in primary 
dendritic cells also indicates that it may play a role in mediating responses to infection 
and controlling immunological responses, such as those that occur during immune 
5 surveillance. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2392 of SEQ ID NO:32, b is an 

15 integer of 15 to 2406, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:32, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

20 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

MVTRAGAGTAVAGAVVVALLSAALALYGPPLDAVLERAFSLRKAHSIKDME 
NTLQLVRNIIPPLSSTKHKGQDGRIGVVGGCQEYTGAPYFARISALKVGADLS 
25 HVFCASAAAPVIKAYSPELIVHPVLDSPNAVHEVEKWLPRLHALVVGPGLGR 
DDALLRNVQGILEVSKARDIPVVIDADGLWXVAQQPALIHGYRKAVLTPNHV 
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EFSRLYDAVLRGPMDSDDSHGSVLRLSQALGNVTVVQKGERDILSNGQQVL 
VCSQEGSSAGVEGKGTSCRAPWASW (SEQ ID NO: 217). Also preferred are 
polypeptide fragments of the foregoing sequence as specified elsewhere herein. Such 
fragments (including the below listed polypeptide epitopes) preferably do not 
5 comprise the following polypeptide or any fragment thereof: 

MAWVEMIVHPVLDSPNAVHEVEKWLPRLHALVVGTGLGRDDALLRNVQGI 
LEVSKARDIPVVIDADGLWLVAQQPALIHGYRKAVLTPNHVEFSRLYDAVLR 
GPMDSDDRCLVP(SEQ ID NO: 218). Polynucleotides encoding all of the 
foregoing polypeptides are also provided. 

10 The gene encoding the disclosed cDNA is believed to reside on chromosome 

13. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 13. 

This gene is expressed primarily in Soares_fetaLheart_NbHH19W and Soares 
adult brain N2b4HB55Y cDNA libraries and to a lesser extent in germinal center B 

15 cell, pooled human melanocyte, fetal heart, Soares_pregnant_uterus_NbHPU and 
pregnant and Soares_totaLfetus_Nb2HF8_9w cDNA libraries. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

20 not limited to, neurodegenerative and developmental disorders. Similariy, 

polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the central nervous 
and fetal systems, expression of this gene at significantly higher or lower levels may 

25 be routinely detected in certain tissues or cell types (e.g., cancerous and wounded 

tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
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another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred immunogenic epitopes include those comprising a sequence shown 
5 in SEQ ID NO: 56 as residues: Ser-65 to Gly-74, Cys-82 to Gly-87, Ser-94 to Gln- 
101. Polynucleotides encoding such polypeptide epitopes are also encompassed by 
the invention. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 109 as residues: Ser-65 to Gly-74, Cys-82 to Gly-87, 
10 Ser-94 to Gln-lOl. Polynucleotides encoding said polypeptides are also provided. 
The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of 
neurodegenerative disorders and/or developmental disorders such as those specified 
elsewhere herein. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

20 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2622 of SEQ ID NO:33, b is an 
integer of 15 to 2636, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:33, and where b is greater than or equal to a + 14. 



25 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

5 EFGTRLRAVASVGAALILFPCLLYGAYAFLPFDVPRLPTMSSRLIYTLRCGVF 
ATFPIVLGILVYGLSLLCFSALRPFGEPRREVEIHRRYVAQSVQLFILYFFNLAV 
LSTYLPQDTLKLLPLLTGLFAVSRLIYWLTFAVGRSFRGFGYGLTFLPLLSML 
MWNLYYMFVVEPERMLTATESRLDYPDHARSASDYRPRPWG (SEQ ID NO: 
219) or residues 1 - 55 of the forgoing sequence. Polynucleotides encoding such 

10 polypeptides are also encompassed by the invention. 

This gene is expressed primarily in larynx and to a lesser extent in endometrial 
tumor and in neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

15 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, endometrial tumors and/or endometriosis and in cancer generally. 
Similariy, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 

20 female reproductive system and the immune system, expression of this gene at 

significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 

25 the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 
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epitopes shown in SEQ ID NO: 1 10 as residues: Pro-38 to GlU'.45, Thr-141 to Asp- 
146, Pro- 148 to Trp-162. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution indicates that polynucleotides and polypeptides 
5 corresponding to this gene are useful for diagnosis and treatment of endometrial 
tumors, cancer and other immune system disorders. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:34 and may have been publicly available prior to conception of 
10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1447 of SEQ ID NO:34, b is an 
15 integer of 15 to 1461, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:34, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

20 

The translation product of this gene shares sequence homology with yeast 
mannosyltransf erase (See Genbank Accession Nos. gnllPlDle22822I and 
gnllPIDIel351618) which is thought to be important in glycosylation of protein in the 
endoplasmic reticulum. 
25 The polypeptide of this gene has been determined to have a transmembrane 

domain at about amino acid position 18-34 of the amino acid sequence referenced in 
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Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 35-258 
of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

5 The gene encoding the disclosed cDNA is believed to reside on chromosome 

1 L Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 11. 

This gene is expressed primarily in bone marrow, and to a lesser extent, in 
fetal liver and ulcerative colitis. 

10 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 

15 immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the hemapoietic 
system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., immune, hematopoietic, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 

20 fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred polypeptides of the present invention comprise immunogenic epitopes 
shown in SEQ ID NO: 1 1 1 as residues: Pro- 12 to Phe-18, Ser-139 to Pro-146, Asp- 

25 162 to Arg- 173, Thr-1 88 to Glu-204, Lys-245 to Gly-258. Polynucleotides encoding 
said polypeptides are also provided. 
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The tissue distribution in bone marrow tissue, combined with the homology to 
the conserved mannosyltransferase protein indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
disorders related to bone marrow functions such as hemapoiesis, anemia or leukemia. 
5 The mannosyltransferase-like activity can be used for modulation or as a therapeutic 
target of cytokines, cell surface markers in hemapoiesis. The uses include bone 
marrow cell ex- vivo culture, bone marrow transplantation, bone marrow 
reconstitution, radiotherapy or chemotherapy of neoplasia. The gene product may also 
be involved in lymphopoiesis, therefore, it can be used in immune disorders such as 

10 infection, inflammation, allergy, immunodeficiency etc. In addition, this gene product 
may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 

IS tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 939 of SEQ ID NO:35, b is an 
integer of 15 to 953, where both a and b correspond to the positions of nucleotide 

25 residues shown in SEQ ID NO:35, and where b is greater than or equal to a + 14, 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

Preferred polypeptides of the invention conniprise the following amino acid 
5 sequence: TWGHVHTTARAYCVSRWLVCLR (SEQ ID NO: 220). Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 25-41 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 1-24 
10 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type II 
membrane proteins. 

This gene is expressed primarily in soares_fetalJiver_spieen_lNFLS_Sl and 
stratagene pancreas (#937208) and to a lesser extent in fetal dura mater, fetal lung III, 
15 and activated T-cell (12hs)/thiouridine labeled eco. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of developmental disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
20 immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the fetus, or 
reproductive system, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., reproductive, fetal, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic, sputum, 
25 serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or ceil sample 
taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 112 as residues: Ser-48 to 
Asp-57. Polynucleotides encoding said polypeptides are also provided. 
5 The tissue distribution indicates that polynucleotides and polypeptides 

corresponding to this gene are useful for diagnosis and treatment of fetal 
developmental disorders. Expression within embryonic tissue and other cellular 
sources marked by proliferating cells indicates that this protein may play a role in the 
regulation of cellular division, and may show utility in the diagnosis and treatment of 

10 cancer and other proliferative disorders. Similariy, embryonic development also 

involves decisions involving cell differentiation and/or apoptosis in pattern formation. 
Thus, this protein may also be involved in apoptosis or tissue differentiation and 
could again be useful in cancer therapy. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 

1 S for the above 1 i sted ti ssues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1326 of SEQ ID NO:36, b is an 
integer of IS to 1340, where both a and b correspond to the positions of nucleotide 

25 residues shown in SEQ ID NO:36, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 27 



The translation product of this gene shares sequence homology with the C- 
5 terminal portion of human epidermal growth factor (EGF) module-containing seven 
transmembrane (7TM) receptors or surface molecules (e.g., See Genbank Acc. No. 
gil784994 and gnllPIDIe214264). Proteins with seven transmembrane segments 
(7TM) define a superfamily of receptors (7TM receptors) sharing the same topology: 
an extracellular N-terminus, three extramembranous loops on either side of the 

10 plasma membrane, and a cytoplasmic tail. Upon ligand binding, cytoplasmic portions 
of the activated receptor interact with heterotrimeric G-coupled proteins to induce 
various second messengers. A small group, recently recognized on the basis of 
homologous primary amino acid sequences, comprises receptors to hormones of the 
secretin/vasoactive intestinal peptide/glucagon family, parathyroid hormone and 

15 parathyroid hormone-related peptides, growth hormone-releasing factor, 

corticotropin-releasing factor, and calcitonin. The polynucleotide sequence of this 
gene may have a frame shift, therefore, preferred polypeptides of the invention 
comprise the following amino acid sequence: 

GTSFSILSLAACLVVEAVVWKSVTKNRTSY (SEQ ID NO: 221), 
20 HWGLMLFYRLVHLHETSRSTQKAIAFCLGYGCPLAISVITLGATQPREVYTR 
KNVCWLNWEDTKALLAFAIPALIIVVVNITITIVVITKILRPSIGDKPCKQEKSS 
LFQISKSIGVLTPLLGLTWGFGLTTVFPGTNLVFHIIFAILNVFQGLFILLFGCL 
WDLKVQEALLNKFSLSRWSSQHSKSTSLGS 

STPVFSMSSPISRRFNNLFGKTGTYNVSTPEATSSSLENSSSASSLLN (SEQ ID 
25 NO: 222), HWGLMLFYRLVRLHETSRSTQKAIAFCLGYGCPLA (SEQ ID NO: 
223), ISVITLGATQPREVYTRKNVCWLNWEDTKALLAFA (SEQ ID NO: 224), 
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IPALIIVVVNITITIVVITKILRPSIGDKPCKQEK (SEQ ID NO: 225), 
SSLFQISKSIGVLTPLLGLTWGFGLTTVFPGTNLVF(SEQ ID NO: 226), 
HIIFAILNVFQGLFILLFGCLWDLKVQEALLNKFSL (SEQ ID NO: 227), 
SRWSSQHSKSTSLGSSTPVFSMSSPISRRFNNLFG (SEQ ID NO: 228), and/or 

5 KTGTYNVSTPEATSSSLENSSSASSLLN (SEQ ID NO: 229). Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 

This gene is expressed primarily in human fetal brain, lymph node, and 
prostate and to a lesser extent in a wide range of tissues and organs. 

Therefore, polynucleotides and polypeptides of the invention are useful as, 

10 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological/psychological disorders, immunity related diseases and 
endocrine disorders. Similariy, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 

15 identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the neural, immune and endocrine systems, expression 
of this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., CNS, endocrine, immune, cancerous and wounded tissues) 
or bodily fluids (e.g., lymph, amniotic fluid, serum, plasma, urine, synovial fluid and 

20 spinal fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in human fetal brain, lymph node, and prostate and 
homology to human epidermal growth factor (EOF) module-containing mucin-like 

25 hormone receptor 1 (EMRl) 7TM family members indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and/or diagnosis 
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of neurological and/or psychological disorders, immunity related diseases and/or 
endocrine disorders. Polynucleotides and polypeptides corresponding to this gene are 
useful for the diagnosis and/or treatment of a variety of immune system disorders. 
This gene product may be involved in the regulation of cytokine production, antigen 
5 presentation, or other processes that may also suggest a usefulness in the treatment of 
cancer (e.g., by boosting immune responses). Since the gene is expressed in cells of 
lymphoid origin, the gene or protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. Therefore it may be also used as an agent for immunological 

10 disorders including arthritis, asthma, immune deficiency diseases such as AIDS, 
leukemia, rheumatoid arthritis, inflammatory bowel disease, sepsis, acne, psoriasis, 
neutropenia, neutrophilia, tissue necrosis, neoplasia, granulomatous disease, systemic 
lupus erythematosis, drug induced hemolytic anemia, Sjogren's disease, scleroderma, 
hypersensitivities, such as T-cell mediated cytotoxicity, immune reactions to 

15 transplanted organs and tissues, such as host-versus-graft and graft- versus-host 

diseases, infections, and other inflammatory diseases and complications. In addition, 
this gene product may have commercial utility in the expansion of stem cells and 
committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. 

20 Alternatively, the tissue distribution in fetal brain indicates that 

polynucleotides and polypeptides corresponding to this gene are useful for the 
detection/treatment of neurodegenerative disease states and behavioral disorders such 
as Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette 
Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 

25 panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, the 
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gene or gene product may also play a role in the treatment and/or detection of 
developmental disorders associated with the developing embryo, or sexually-linked 
disorders. In addition, the gene or gene product may also play a role in the diagnosis 
and/or treatment of disorders of the brain and nervous system (e.g., trauma, congenital 
5 malformations, spinal cord injuries, ischemia and infarction, aneurysms, 

hemorrhages, toxic neuropathies induced by neurotoxins, inflammatory diseases such 
as meningitis and encephalitis, demyelinating diseases, neurodegenerative diseases 
such as peripheral neuropathies, multiple sclerosis, and neoplasia of neuroectodermal 
origin, etc). The expression in prostate tissue may indicate the gene or its products 

10 can be used in the disorders of the prostate, including inflammatory disorders, such as 
chronic prostatitis, granulomatous prostatitis and malacoplakia, prostatic hyperplasia 
and prostate neoplastic disorders, including adenocarcinoma, transitional cell 
carcinomas, ductal carcinomas, squamous cell carcinomas, or as hormones or factors 
with systemic or reproductive functions. Protein, as well as, antibodies directed 

15 against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:37 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2185 of SEQ ID NO:37, b is an 

25 integer of 15 to 2199, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:37, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

5 Preferred polypeptides of the invention comprise the following amino acid 

sequence: TRPLWIPRSLVLVE (SEQ ID NO: 230). Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
3. Accordingly, polynucleotides related to this invention are useful as a marker in 

10 linkage analysis for chromosome 3. 

This gene is expressed primarily in liver, and to a lesser extent in testes tissue. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

IS not limited to, liver disorders and cancers (e.g., hepatoblastoma, liver metabolic 
diseases and conditions that are attributable to the differentiation of hepatocyte 
progenitor cells). Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 

20 tissues or cells, particularly of the liver, expression of this gene at significantly higher 
or lower levels may be routinely detected in certain tissues or cell types (e.g., liver, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, bile, serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 

25 the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 
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epitopes shown in SEQ ID NO: 1 14 as residues: Pro-171 to Gln-179, Leu-218 to Lys- 
225, Phe-266 to Cys-275. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution in liver indicates that polynucleotides and polypeptides 
5 corresponding to this gene are useful for the detection and treatment of liver disorders 
and cancers (e.g., hepatoblastonna, jaundice, hepatitis, liver metabolic diseases and 
conditions that are attributable to the differentiation of hepatocyte progenitor cells). 
Furthermore, this gene may play a role in the survival, proliferation, and/or 
differentiation of hematopoietic cells in genefai, and may be of use in the 

10 augmentation of the numbers of stem cells and committed progenitors. Protein, as 
well as, antibodies directed against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

20 formula of a-b, where a is any integer between 1 to 975 of SEQJD NO:38, b is an 
integer of 15 to 989, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:38, and where b is greater than or equal to a + 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 29 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: EKVGLLPTTIAUQllSKDSVSAISDSCLRPSERGFGRLLKQR (SEQ ID 
NO: 23 1). Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

5 The translation product of this gene shares sequence homology with the 

superfamily of protocadherin proteins (e.g., See Genbank Acc. No. gill 161230 and 
gil2995719 (AF052685), and Geneseq Acc. No. R86865). Protocadherins are 
glycosylated integral membrane proteins, related to Cadherin, which are involved in 
cell-cell adhesion. 

10 When tested against both Jurkat T-cells and U937 Myeloid cell lines, 

supernatants removed from cells containing this gene activated the GAS assay. Thus, . 
it is likely that this gene activates T-cells and myeloid cells through the Jak-STAT 
signal transduction pathway. The gamma activating sequence (GAS) is a promoter 
element found upstream of many genes which are involved in the Jak-STAT pathway. 

IS The Jak-STAT pathway is a large, signal transduction pathway involved in the 
differentiation and proliferation of cells. Therefore, activation of the Jak-STAT 
pathway, reflected by the binding of the GAS element, can be used to indicate 
proteins involved in the proliferation and differentiation of cells. 
This gene is expressed primarily in ovarian tumor. 

20 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive disorders, including ovarian cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 

25 immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the reproductive 
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system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., reproductive, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 

5 a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 1 15 as residues: Asp-216 to Gly-224, Asp-268 to Asn-274, Thr-285 to Lys- 
290, Asp-339 to Pro-345, Ile-356 to Pro-361, Arg-371 to Asn-378, Ala-408 to Tyr- 

10 417, Pro-429 to Gln-434, Arg-461 to Pro-466, Ala-475 to Ala-482. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in ovarian tumor tissue, and the homology to a family 
of protocadherin proteins, indicates that this protein may play a role in the regulation 
of cellular division, and may show utility in the diagnosis, detection and/or treatment 

15 of cancer and other proliferative disorders. The tissue distribution in ovarian tumors 
additionally indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis, detection and/or intervention of these tumors, in 
addition to other tumors where expression has been indicated. 

Alternatively, the GAS biological activity demonstrated with Jurkat T-cells 

20 and U937 myeloid cells is a strong indicator that the translation product.of this gene is 
involved in the activation of immune system cells, such as T-cells and niyeloid cells. 
Thus, the translation product of this gene may be involved in the regulation of the 
proliferation; survival; differentiation; and/or activation of potentially all 
hematopoietic cell lineages, including blood stem cells. Protein, as well as, antibodies 

25 directed against the protein may show utility as a tissue-specific marker and/or 

immunotherapy target for the above listed tissues. In addition, expression of this gene 
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product in the ovaries may implicate this gene product in normal ovarian function 
(e.g., endocrine function, egg maturation). Similarly, this gene product may be useful 
in the treatment of female infertility, and/or could be used as a female contraceptive. 
Many polynucleotide sequences, such as EST sequences, are publicly 

5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

10 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2034 of SEQ ID NO: 39, b is an 
integer of IS to 2048, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:39, and where b is greater than or equal to a + 14. 



15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 



The translation product of this gene shares sequence homology with bovine 
brevican protein, which is a proteoglycan of the aggrecan/versican family (See 
20 Genbank Accession No: gil452821). 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: 

RGESEETGSSEGAPSLLPATRAPEGTRELEAPSEDNSGRTAPAGTSVQAQPVL 
PTDSASRGGVAVVPASGDCVPSPCHNGGTCLEEEEGVRCLCLPGYGGDLCDV 
25 GLRFCNPGWDAFQGACYKHFSTRRSWEEAETQCRMYGAHLASISTPEEQDH 
NNRYREYQWIGLNDRTIEGDFLWSDGVPLLYENWNPGQPDSYFLSGENCVV 
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TRA(SEQIDNO: 232), 

RGESEETGSSEG APSLLPATRAPEGTRELEAPSEDNSGRTAP (SEQ ID NO: 
233), AGTSVQAQPVLPTDSASRGGVAVVPASGDCVPSPCHNGGT (SEQ ID 
NO: 234), CLEEEEGVRCLCLPGYGGDLCDVGLRFCNPGWDAFQGACYKHF 
5 (SEQ ID NO: 235), 

STRRSWEEAETQCRMYGAHLASISTPEEQDFINNRYREYQWIG (SEQ ID NO: 
236). and/or LNDRTIEGDFLWSDGVPLLYENWNPGQPDSYFLSGENCVVTRA 
(SEQ ID NO: 237). Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in brain and neural tissues such as human 

10 brain tissue (adult and fetal), frontal cortex tissue, and glioblastoma tissue and to a 
lesser extent in several immune system tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

15 not limited to, brain and neural disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the neural system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 

20 types (e.g., brain, neural, cancerous and wounded tissues) or bodily fluids (e.g., . 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

25 The tissue distribution in brain and neural tissue, and the homology to bovine 

brevican protein, indicates that polynucleotides and polypeptides corresponding to 
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this gene are useful for the detection and/or treatment of neural and brain associated 
disorders. Furthermore, the tissue distribution in neural tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection/treatment of neurodegenerative disease states and behavioral disorders such 
5 as Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette 

Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 
panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, the 
gene or gene product may also play a role in the treatment and/or detection of 

10 developmental disorders associated with the developing embryo, or sexually-linked 
disorders. Elevated expression of this gene product within the frontal cortex of the 
brain indicates that it may be involved in neuronal survival; synapse formation; 
conductance; neural differentiation, etc. Such involvement may impact many 
processes, such as learning and cognition. It may also be useful in the treatment of 

15 such neurodegenerative disorders as schizophrenia; ALS; or Alzheimer's. 

Additionally, antibodies raised against this protein may be useful in the detection of 
gliosis. Protein, as well as, antibodies directed against the protein may show utility as 
a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:40 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

25 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 620 of SEQ ID N0:40, b is an 
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integer of 15 to 634, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:40, and where b is greater than or equal to a + 14. 



5 FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

This gene is expressed primarily in ovarian cancer tissue. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

10 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and disorders of the reproductive organs. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the female 

IS reproductive system or endocrine system, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g., 
reproductive, endocrine, cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 

20 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in ovarian cancer tissue indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis, detection 
and/or treatment of disorders of the reproductive organs, as well as cancers thereof. 

25 Similarly, polynucleotides and polypeptides corresponding to this gene are useful for 
the detection, treatment, and/or prevention of various endocrine disorders and 
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cancers, particularly Addison's disease, Cushing's Syndrome, and disorders and/or 
cancers of the pancreas (e.g., diabetes mellitus), adrenal cortex, ovaries, pituitary 
(e.g., hyper-, hypopituitarism), thyroid (e.g., hyper-, hypothyroidism), parathyroid 
(e.g'> hyper-, hypoparathyroidism) , hypothallamus, and testes. Additionally, 
5 ■ polynucleotides and polypeptides corresponding to this gene are useful for the 
treatment and diagnosis of conditions concerning proper ovarian function (e.g., 
endocrine function, egg maturation), as well as cancer. Therefore, this gene product is 
useful in the treatment of female infertility. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) are useful as female 
10 contraceptive agents. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

20 formula of a-b, where a is any integer between 1 to 2749 of SEQ ID N0:41, b is an 
integer of 15 to 2763, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:4l , and where b is greater than or equal to a + 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 32 
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This gene is expressed primarily in neutrophils (IL-1 and LPS induced), 
endometrial tumor, and pituitary and to a lesser extent in lung cancer, KMH2, NCI 
CGAP Kid3 (kidney), pregnant uterus, and Hodgkin's lymphoma. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
5 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

10 disorders of the above tissues or cells, particularly of the immune system, cancer and 
other proliferative disorders, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 

15 disorder, relative to the standard gene expression level, i.e.. the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 1 18 as residues: Gly-27 to Phe-35, Asp-64 to Ala-74, Pro-90 to Gly-96, Pro- 
104 to Pro-120. Polynucleotides encoding said polypeptides are also provided. 

20 The tissue distribution indicates that this protein product of this gene is useful 

for diagnosis and treatment of cancer and other proliferative disorders. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 641 of SEQ ID NO:42, b is an 
integer of 15 to 655, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO:42, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

10 The translation product of this gene was shown to have homology to a human 

putative tumor suppressor protein (See Genbank Accession Nos. gil3 126876, 
gil2997698, and splO60539IO60539. These Accession Nos., in addition to any 
references cited therein, are hereby incorporated by reference herein) which is thought 
to be involved in the regulation of cellular division and proliferation. Preferred 

15 polypeptides of the invention comprise the following amino acid sequence: 

GTRSSHVPISDSKSIQKSELLGLLKTYNCYHEGKSFQLRHREEEGTLIIEGLLNI 
AWGLRRPIRLQMQDD REQVHLPSTSW (SEQ ID NO: 238), 
VPISDSKSIQKSELLGLLKTYNCYH (SEQ ID NO: 239), and/or 
FQLRHREEEGTLIIEGLLNIAWGLRRPI (SEQ ID NO: 240), 

20 GTRSSHVPISDSKSIQKSELLGLLKTYNCYHEGKSFQLRHREEEGTLIIEGLLNI 
AWGLRRPIRLQMQDDREQVHLPSTSWMPRRPSCPLGCWSLLLGLSSLSLPAA 
ISALQLSVFRKEPSPQNGNITAQGPSIQPVHKAESSTDSSGPLEEAEEAPQLMR 
TKSDASCMSQRRPKCRAPGEAQRIRRHRFSINGHFYNHKTSVFTPAYGSVTN 
VRVNSTMTTLQVLTLLLNKFRVEDGPSEFALYIVHESGERTKLKDCEYPLISRI 

25 LHGPCEKIARIFLMEADLGVEVPHEVAQYIKFEMPVLDSFVEKLKEEEEREIIK 
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LTMKFQALRLTMLQRLEQLVEAK (SEQ ID NO: 241). Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10. Accordingly, polynucleotides related to this invention are useful as a marker in 
5 linkage analysis for chromosome 10. 

This gene is expressed primarily in stomach, pharynx carcinoma, infant brain, 
parathyroid tumor, fetal liver spleen, and dendritic cells and to a lesser extent 
ubiquitously in other tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

10 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the stomach, pharynx carcinoma, infant brain, parathyroid 
tumor, fetal liver spleen, and dendritic cells. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 

15 differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the digestive, endocrine, hematopoiesis, and 
immune systems expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., stomach, pharynx, brain, 
developmental, endocrine, immune, hematopoietic, hepatic, and cancerous and 

20 wounded tissues) or bodily fluids (e.g., serum, amniotic fluid, chyme, bile, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 

25 epitopes shown in SEQ ID NO: 1 19 as residues: Met-1 to Ser-6, Arg-36 to Gly-44, 
His-57 to Pro-68, Glu-70 to Ala-75, Arg-80 to Ala-85, Met-88 to Cys-95, Gln-102 to 
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IIe-1 1 1, Ser-169 to Glu-179, Lys-229 to Glii-237. Polynucleotides encoding said 
polypeptides are also provided. 

The tissue distribution in stomach, pharynx carcinoma, infant brain, 
parathyroid tumor, fetal liver spleen, and dendritic cells indicates that polynucleotides 
5 and polypeptides corresponding to this gene are useful for diagnosis and treatment of 
stomach, such as gastritis, peptic ulcer, neoplasms, or hemapoietic disorders such as 
anemia and leukemia, or diseases related to dendritic cells, such as for immunity 
related diseases, particularly those involved in phagocytic defense against 
microorganisms, antigen pinocytosis, processing, and the presentation to B- and T- 

10 lymphocytes, regulation of production of interleukin or cytokines, modulation of 
Inflammatory response, killing of tumor cells, regulation of hematopoiesis and 
lymphopoiesis, etc. Moreover, the expression within fetal tissue and other cellular 
sources marked by proliferating cells (i.e., pharynx carcinoma, parathyroid tumor, 
etc.) indicates this protein may play a role in the regulation of cellular division, and 

15 may shov^ utility in the diagnosis, treatment, and/or prevention of developmental 
diseases and disorders, cancer, and other proliferative conditions. Similarly, 
developmental tissues rely on decisions involving cell differentiation and/or apoptosis 
in pattern formation. Dysregulation of apoptosis can result in inappropriate 
suppression of cell death, as occurs in the development of some cancers, or in failure 

20 to control the extent of cell death, as is believed to occur in acquired 

immunodeficiency and certain neurodegenerative disorders, such as spinal muscular 
atrophy (SMA). Because of potential roles in proliferation and differentiation, this 
gene product may have applications in the adult for tissue regeneration and the 
treatment of cancers. It may also act as a morphogen to control cell and tissue type 

25 specification. Therefore, the polynucleotides and polypeptides of the present 
invention are useful in treating, detecting, and/or preventing said disorders and 
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conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apoptosis or tissue differentiation and is useful in the detection, 
treatment, and/or prevention of degenerative or proliferative conditions and diseases. 
The protein is useful in modulating the immune response to aberrant polypeptides, as 

5 may exist in proliferating and cancerous cells and tissues. The protein can also be 
used to gain new insight into the regulation of cellular growth and proliferation. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

15 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2396 of SEQ ID NO:43, b is an 
integer of 15 to 2410, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:43, and where b is greater than or equal to a + 14. 



20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 



25 



The gene encoding the disclosed cDNA is believed to reside on chromosome 
4. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 4. 
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This gene is expressed primarily in placenta, uterus and ovary, and to a lesser 
extent in a variety of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental anomalies or fetal deficiencies, endometrial cancers, 
reproductive dysfunction, vascular disorders, and pre-natal disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 

10 a number of disorders of the above tissues or cells, particularly of the reproductive 
system and developing fetus, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., developmental, 
reproductive, vascular, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or another tissue 

15 or cell sample taken from an individual having such a disorder, relative to the 

standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. Preferred polypeptides of the present 
invention comprise immunogenic epitopes shown in SEQ ID NO: 120 as residues: 
Pro-54 to His-67, Pro-73 to Ala-93. Polynucleotides encoding said polypeptides are 

20 also provided. 

The tissue distribution in placenta, uterus and ovary indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
treatment and diagnosis of developmental anomalies or fetal deficiencies, endometrial 
cancers, reproductive dysfunction and pre-natal disorders. Alternatively, the protein is 

25 useful in the detection, treatment, and/or prevention of vascular conditions, which 
include, but are not limited to, microvascular disease, vascular leak syndrome. 



wo 00/61623 



PCTAJSOO/08979 



93 

aneurysm, stroke, atherosclerosis, arteriosclerosis, or embolism. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:44 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

10 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2620 of SEQ ID NO:44, b is an 
integer of 15 to 2634, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:44, and where b is greater than or equal to a + 14. 



15 



FEATURES OF PROTEIN ENCODED BY GENE NO: 35 



The gene encoding the disclosed cDNA is believed to reside on chromosome 
3. Accordingly, polynucleotides related to this invention are useful as a marker in 
20 linkage analysis for chromosome 3. 

This gene is expressed primarily in pregnant uterus and placental tissues. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
25 not limited to, pregnancy and developmental disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
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probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the fennale reproductive system, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., reproductive, cancerous and wounded 
5 tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The predominant expression in the pregnant uterus and placental tissues 

10 indicates a role in the treatment and/or detection of pregnancy disorders and 
developmental disorders. Furthermore, the tissue distribution indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of disorders of the placenta. Specific expression within the 
placenta indicates that this gene product may play a role in the proper establishment 

IS and maintenance of placental function. Alternately, this gene product may be 

produced by the placenta and then transported to the embryo, where it may play a 
crucial role in the development and/or survival of the developing embryo or fetus. 
Expression of this gene product in a vascular-rich tissue such as the placenta also 
indicates that this gene product may be produced more generally in endothelial cells 

20 or within the circulation. In such instances, it may play more generalized roles in 

vascular function, such as in angiogenesis. It may also be produced in the vasculature 
and have effects on other cells within the circulation, such as hematopoietic cells. It 
may serve to promote the proliferation, survival, activation, and/or differentiation of 
hematopoietic ceils, as well as other cells throughout the body. Protein, as well as, 

25 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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N4any polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 434 of SEQ ID NO:45, b is an 
integer of 15 to 448, where both a and b correspond to the positions of nucleotide 

10 residues shown in SEQ ID NO:45, and where b is greater than or equal to a -h 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

15 The polynucleotide sequence may have a frame shift. Therefore, preferred 

polypeptides of the invention comprise the following amino acid sequence: 
HASGFLRFCKQATLQFCVVKPLMAVSTVVLQAFGKYRDGDFDVTSGYLYVT 
UYNISVSLALYALFLFYF ATRELLSPYSPVLKFF (SEQ ID NO: 242), 
TRTTSCRTPSTTSHLPTSSTRSSPPWSLGPPGVVAFTASPAPTASVAPATTRRLS 

20 CSALMMNSRCGLQWRKCWRHSHGQAVPHLQPHHQARRQLAQCSRRLYLLD 
QKHSHVASRGTGDSQARPWAFRNIYTWPSLHCPGEGRGHWEQGLCPCCPSC 
AGGMLGPAAPRPQCLCVDQRLQPSSPSSPRDSQAEVGKPWLPHTPCNTLSDL 
GSSRLHPFPVHLCPVLDSPHPGQEWGCGRSVVLPS (SEQ ID NO: 243), 
TRTTSCRTPSTTSHLPTSSTRSSPPWSLGPPGVV A (SEQ ID NO: 245), 

25 PTASPAPTASVAPATTRRLSCSALMMNSRCGLQWRK (SEQ ID NO: 246), 
CWRHSHGQAVPHLQPHHQARRQLAQCSRRLYLLDQK (SEQ ID NO: 247), 
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HSHVASRGTGDSQARPWAFRNIYTWPSLHCPGEGR (SEQ ID NO: 248), 
GHWEQGLCPCCPSCAGGMLGPAAPRPQCLCVDQRLQ (SEQ ID NO: 249), 
PSSPSSPRDSQAEVGKPWLPHTPCNTLSDLGSSRL(SEQ ID NO: 250), 
HPFPVHLCPVLDSPHPGQEWGCGRSVVLPS (SEQ ID NO: 251), 
5 ILGAGCSGGSAGAIATVRLCPTSSLTTRPGGSWHSAHAAFIYWTRNTHMSLPE 
ERGTARLAHGPSGIFIHGPACTARARAEDTGSKAYAPAARPVLGACWDQPHP 
GPNACVWTSGCSLLAPPPRETLRLRSASRGSPTHRAIPCLTWALPACIPSLSTF 

VQC (SEQ ID NO: 244), 

ILGAGCSGGSAGAIATVRLCPTSSLTTRPGGSWHSAHA (SEQ ID NO: 252), 

10 AFIYWTRNTHMSLPEERGTARLAHGPSGIFIHGPAC (SEQ ID NO: 253),and/or 
TARARAEDTGSKAYAPAARPVLGACWDQPHPGPN (SEQ ID NO: 254). 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
22. Accordingly, polynucleotides related to this invention are useful as a marker in 

15 linkage analysis for chromosome 22. 

This gene is expressed primarily in fetal and infant brain tissues. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis and treatment of neurological and developmental 

20 disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the reproductive system, or CNS, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 

25 types (e.g., reproductive, neural, cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, amniotic fluid, serum, plasma, urine, synovial fluid and spinal fluid) or 
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another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 122 as 
5 residues: Lys-72 to Cys-80, Leu-90 to Pro-96, Ala-1 10 to Thr-1 19, Glu-121 to Giy- 
128, Ser-140 to Lys-147. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution in fetal and infant brain indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and/or 

10 treatment of neural development disorders. Similarly, the protein product of this gene 
may be useful for the detection and/or treatment of neurodegenerative disease states 
and behavioral disorders such as Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, schizophrenia, mania, dementia, paranoia, 
obsessive compulsive disorder, panic disorder, learning disabilities, ALS, psychoses, 

15 autism, and altered behaviors, including disorders in feeding, sleep patterns, balance, 
and perception. In addition, the gene or gene product may also play a role in the 
treatment and/or detection of developmental disorders associated with the developing 
embryo, or sexually-linked disorders. Alternatively, expression within embryonic 
tissue and other cellular sources marked by proliferating cells indicates that this 

20 protein may play a role in the regulation of cellular division. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 
pattern formation. Thus this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
, 25 immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2907 of SEQ ID NO:46, b is an 
integer of 15 to 2921, where both a and b correspond to the positions of nucleotide 

10 residues shown in SEQ ID NO;46, and where b is greater than or equal to a + 14, 



FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

15 The gene encoding the disclosed cDNA is believed to reside on chromosome 

20. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 20. 

This gene is expressed primarily in spleen. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
20 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, systemic infections, systemic immunological-inflammatory disorders, 
splenomegaly, hematopoietic or lymphopoietic diseases and/or disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
25 immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particulariy of the immune and 
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hemapoietic systems, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., immune, 
hematopoietic, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
5 from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue distribution in spleen tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 

10 spleen related diseases or disorders, such as systemic infections, systemic 
immunological-inflammatory disorders, splenomegaly, hematopoietic or 
lymphopoietic disorders. Moreover, the expression of this gene product indicates a 
role in regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. This gene product may be 

15 involved in the regulation of cytokine production, antigen presentation, or other 

processes suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
responses). Since the gene is expressed in cells of lymphoid origin, the natural gene 
product may be involved in immune functions. Therefore it may be also used as an 
agent for immunological disorders including arthritis, asthma, immunodeficiency 

20 diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lense tissue 

25 injury, demyelination, systemic lupus erythematosis, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, scleroderma and tissues. Moreover, the protein 
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may represent a secreted factor that influences the differentiation or behavior of other 
blood cells, or that recruits hematopoietic cells to sites of injury. In addition, this gene 
product may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
5 various cell types. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

15 formula of a-b, where a is any integer between 1 to 405 of SEQ ID NO:47, b is an 
integer of 15 to 419, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:47, and where b is greater than or equal to a + 14. 



20 FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: PHRPPTPQSNFSSHPSSQALTILKRLVGTLLSATGKLVRARXRAWG 
(SEQ ID NO: 256). 

25 GVMRLRTRQKSRRQRKEKMSRRKSKRKMKRKRRRRQRARGQSQPMRLSFH 
PFPTLVFFQVLTQSWVLSSRRQLLVVRAGPHPPWPLFDLPHSVTPQASHTSV 
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(SEQIDNO: 257), 

MKRKRRRRQRARGQSQPMRLSFHPFPTLVFFQVLTQSWVLSSR (SEQ ID NO: 
258) and/or RQLLVVRAGPHPPWPLFDLPHSVTPQASHTSV (SEQ ID NO: 259). 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 
5 This gene is expressed primarily in neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of hematopoietic or immune disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 

10 immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
hematopoietic systems, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., hematopoietic, 
immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 

15 plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred polypeptides of the present invention comprise 
immunogenic epitopes shown in SEQ ID NO: 124 as residues: Ala-20 to Ala-28. 

20 Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in neutrophils indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treatment and diagnosis of 
disorders of the haemopoeitic and immune system. Additionally, the expression in 
hematopoietic cells and tissues indicates that this protein may play a role in the 

25 proliferation, differentiation, and/or survival of hematopoietic cell lineages. In such 
an event, this gene may be useful in the treatment of lymphoproliferative disorders, 
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and in the maintenance and differentiation of various hematopoietic lineages from 
early hematopoietic stem and committed progenitor cells. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
10 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 917 of SEQ ID NO:48, b is an 
integer of 15 to 931, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:48, and where b is greater than or equal to a + 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

Preferred polypeptides of the invention comprise the following amino acid 
20 sequence: 

HHCPALQPGTHTHTHTHTHTHTRRGMCLVQIYIKLTHRQIPCLCLLGPDSAV 
(SEQ ID NO: 260). Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

This gene is expressed primarily in Scares ovary tumor NbHOT 
25 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
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biological sample and for diagnosis of ovarian cancer or other diseases or disorders of 
the female reproductive system. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 

5 tissues or cells, particularly of the female reproductive system, expression of this gene 
at significantly higher or lower levels may be routinely detected in certain tissues or 
cell types (e.g., ovarian, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 

10 expression, level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in Soares ovarian tumor indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and 
intervention of ovarian tumors, in addition to other tumors where expression has been 

15 indicated. Protein, as well as, antibodies directed against the protein may show utility 
as a tissue-specific marker and/or immunotherapy target for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:49 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 746 of SEQ ID NO:49, b is an 

25 integer of 1 5 to 760, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:49, and where b is greater than or equal to a + 14, 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

5 This gene is expressed primarily in fetal retina, lung, brain and T cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological, neuroimmune and allergic conditions. Similarly, 

10 polypeptides and antibodies directed to these polypeptides are useful in providing 

immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the CNS, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., CNS, cancerous and wounded tissues) or 

15 bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The distribution in lung, brain, fetal retinal, tissues, and T-cells indicates that 

20 polynucleotides and polypeptides corresponding to this gene are useful for the study 
and treatment of eye, neurodegenerative, neuroimmune, respiratory and immune 
disorders. Polynucleotides and polypeptides corresponding to this gene are useful for 
the detection/treatment of neurodegenerative disease states and behavioral disorders 
such as Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette 

25 Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 
panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors. 
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including disorders in feeding, sleep patterns, balance, and perception. In addition, the 
gene or gene product nnay also play a role in the treatment and/or detection of 
developmental disorders associated with the developing embryo, or sexually-linked 
disorders. Additionally, expression of this gene product in T cells strongly indicates a 

5 role for this protein in immune function and immune surveillance. The tissue 
distribution in retina also indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and/or detection of eye 
disorders including blindness, color blindness, impaired vision, short and long 
sightedness, retinitis pigmentosa, retinitis proliferans, and retinoblastoma, 

10 retinochoroiditis, retinopathy and retinoschisis. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:50 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

20 formula of a-b, where a is any integer between 1 to 2465 of SEQ ID NO:50, b is an 
integer of 15 to 2479, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:50, and where b is greater than or equal to a + 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 41 
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This gene is expressed primarily in human tonsil. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of immune disorders and diseases. Similarly, 
5 polypeptides and antibodies directed to these polypeptides are useful in providing 

immunological probes for differential identification of the tissue(s) or ceil type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune system, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., immune, cancerous and wounded tissues) 

10 or bodily fluids (e.g., lymph, saliva, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 
The tissue distribution in tonsils indicates that polynucleotides and 

15 polypeptides corresponding to this gene are useful for the diagnosis and treatment of a 
variety of immune system disorders, including immune disorders involving tonsil 
function. Expression of this gene product in tonsils indicates a role in the regulation 
of the proliferation; survival; differentiation; and/or activation of potentially all 
hematopoietic cell lineages, including blood stem cells. This gene product may be 

20 involved in the regulation of cytokine production, antigen presentation, or other 
processes that may also suggest a usefulness in the treatment of cancer (e.g. by 
boosting immune responses). Since the gene is expressed in cells of lymphoid origin, 
the gene or protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

25 Therefore it may be also used as an agent for immunological disorders including 
arthritis, asthma, immune deficiency diseases such as AIDS, leukemia, rheumatoid 
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arthritis, inflammatory bowel disease, sepsis, acne, and psoriasis. In addition, this 
gene product may have commercial utility in the expansion of stem cells and 
committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, antibodies directed against the 

5 protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues- 
Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:51 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1559 of SEQ ID NO:51, b is an 

15 integer of 15 to 1573, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:5 1 , and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

20 

This gene is expressed primarily in fetal cochlea, fetal liver/spleen, dendritic 
cells, and other many immune cell types (e.g., monocytes). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
25 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic disorders; impaired immunity; hearing disorders; 
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leukemia; inflammation. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
5 significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., hematopoietic, immune, cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 

10 an individual not having the disorder. 

The tissue distribution in fetal cochlea, fetal liver/spleen, and dendritic cells 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis and treatment of hematopoietic disorders, possibly coordinating the 
proliferation, survival, differentiation and activation of a variety of blood cell 

15 lineages. Similarly, tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and treatment of cancer and 
other proliferative disorders. Expression within embryonic tissue and other cellular 
sources marked by proliferating cells indicates that this protein may play a role in the 
regulation of cellular division. Additionally, the expression in hematopoietic ceils and 

20 tissues indicates that this protein may play a role in the proliferation, differentiation, 
and/or survival of hematopoietic cell lineages. In such an event, this gene may be 
useful in the treatment of lymphoproliferative disorders, and in the maintenance and 
differentiation of various hematopoietic lineages from early hematopoietic stem and 
committed progenitor cells. Similarly, embryonic development also involves 

25 decisions involving cell differentiation and/or apoptosis in pattern formation. Thus 
this protein may also be involved in apoptosis or tissue differentiation and could again 
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be useful in cancer therapy. . More generally, as evidenced by expression in fetal 
liver/spleen, this gene may play a role in the survival, proliferation, and/or 
differentiation of hematopoietic cells in general, and may be of use in augmentation 
of the numbers of stem cells and committed progenitors. Expression of this gene 
5 product in primary dendritic cells also indicates that it may play a role in mediating 
responses to infection and controlling immunological responses, such as those that 
occur during immune surveillance. Thus, it may play a role, for example, in T cell 
activation and costimulation. Finally, expression of this gene product in fetal cochlea 
indicates a role in hearing and auditory processing, or may simply reflect a more 

10 general role in nervous system function. Protein, as well as, antibodies directed 

against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:S2 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

20 formula of a-b, where a is any integer between 1 to 1663 of SEQ ID NO:52, b is an 
integer of 15 to 1677, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:52, and where b is greater than or equal to a + 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 43 
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This gene is expressed primarily in placenta, uterus and ovarian cancer, as 
well as a variety of lymphoid and leukocytic tissues, including cancerous sources. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immunodeficiency, infection, lymphoma, auto-immunity, cancer, 
inflammation, anemia (leukemia) and other hematopoietic disorders, developmental 
anomalies or fetal deficiencies and pre-natal disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 

10 probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the hematopoietic, reproductive 
and immune systems, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., reproductive, 
hematopoietic, cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic 

IS fluid, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 129 as residues: Arg-35 to 

20 Arg-43. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in placenta, uterus and ovarian cancer tissues indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis, detection and/or treatment of developmental anomalies, fetal deficiencies, 
reproductive dysfunctions, and ovarian or endometrial cancers. Similarly, this gene is 

25 useful for the diagnosis and/or treatment of disorders of the placenta. Specific 

expression within the placenta indicates that this gene product may play a role in the 
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proper establishment and maintenance of placental function. Alternately, this gene 
product may be produced by the placenta and then transported to the embryo, where it 
may play a crucial role in the development and/or survival of the developing embryo 
or fetus. Expression of this gene product in a vascular-rich tissue such as the placenta 
5 also indicates that this gene product may be produced more generally in endothelial 
cells or within the circulation, in such instances, it may play more generalized roles in 
vascular function, such as in angiogenesis. It may also be produced in the vasculature 
and have effects on other cells within the circulation, such as hematopoietic cells. It 
may serve to promote the proliferation, survival, activation, and/or differentiation of 

10 hematopoietic cells, as well as other cells throughout the body. Additionally, the 
tissue distribution in hematopoietic cells and cancers indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and treatment 
of cancer and other proliferative disorders. Expression within cellular sources marked 
by proliferating cells indicates that this protein may play a role in the regulation of 

15 cellular division. Additionally, the expression in hematopoietic cells and tissues 
indicates that this protein may play a role in the proliferation, differentiation, and/or 
survival of hematopoietic cell lineages. In such an event, this gene may be useful in 
the treatment of lymphoproliferative disorders, and in the maintenance and 
differentiation of various hematopoietic lineages from early hematopoietic stem and 

20 committed progenitor cells. In addition the expression of this gene product in a 

variety of immunological tissues would suggest a role in the diagnosis and treatment 
of immune disorders including: leukemias, lymphomas, auto-immunities, 
immunodeficiencies (e.g., AIDS), immuno-supressive conditions (transplantation) 
and hematopoietic disorders. In addition this gene product may be applicable in 

25 conditions of general microbial infection, inflammation or cancer. Protein, as well as, 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO:53 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

10 formula of a-b, where a is any integer between 1 to 1878 of SEQ ID NO:53, b is an 
integer of 15 to 1892, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:53, and where b is greater than or equal to a + 14. 



1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 44 



This gene is expressed primarily in ovarian cancer, fetal liver, heart and brain, 
placenta and to a lesser extent in other normal and transformed cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

20 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, aberrant growth and development, tumors, Similariy, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

25 disorders of the above tissues or cells, particularly of the reproductive and endocrine 
systems, expression of this gene at significantly higher or lower levels may be 
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routinely detected in certain tissues or cell types (e.g., cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
5 healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for detection of ovarian and other tumors and 
treatment of developmental and growth disorders, esp. reproductive and endocrine 
organ and skeletal neoplasms, 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:54 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

15 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1632 of SEQ ID NO:54, b is an 
integer of 15 to 1646, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:54, and where b is greater than or equal to a + 14. 

20 



FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

The translation product of this gene shares homology to ATP-dependent RNA 
25 helicases (e.g., See Genbank Acc. No. gnllPIDId 1024893 (AB001636) and gil2407195 
(AF017153)). 
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This gene is expressed primarily in brain tissues, and to a lesser extent in 
several other tissues including hematopoietic cells and cancers. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic and neural disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the hematopoietic and central 

10 nervous system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., hematopoietic, CNS, cancerous 
and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 

15 level in healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in brain indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis, detection and/or treatment of 
diseases and/or disorders of the CNS and hematopoietic system, and cancers. 
Similarly, polynucleotides and polypeptides corresponding to this gene are useful for 

20 the detection/treatment of neurodegenerative disease states and behavioral disorders 
such as Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette 
Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 
panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, the 

25 gene or gene product may also play a role in the treatment and/or detection of 

developmental disorders associated with the developing embryo, or sexually-linked 
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disorders. Additionally, the expression in hematopoietic cells and tissues indicates 
that this protein may play a role in the proliferation, differentiation, and/or survival of 
hematopoietic cell lineages. In such an event, this gene may be useful in the treatment 
of iymphoproliferative disorders, and in the maintenance and differentiation of 

5 various hematopoietic lineages from early hematopoietic stem and committed 

progenitor cells. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:55 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

15 formula of a-b, where a is any integer between I to 1544 of SEQ ID NO:55, b is an 
integer of 15 to 1558, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:55, and where b is greater than or equal to a + 14. 



20 FEATURES OF PROTEIN ENCODED BY GENE NO: 46 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: HEILQPAV (SEQ ID NO: 261). Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 
25 This gene is expressed primarily in stomach and cord blood. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of blood and metabolic diseases and disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
5 providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
gastrointestinal and hematopoietic systems, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g., 
gastrointestinal, hematopoietic, cancerous and wounded tissues) or bodily fluids (e.g., 

10 lymph, bile, gastric juices, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The tissue distribution in stomach and cord blood indicates that 

15 polynucleotides and polypeptides corresponding to this gene are useful for study and 
treatment of hematopoietic, immune and gastrointestinal disorders. Additionally, the 
expression in hematopoietic cells and tissues indicates that this protein may play a 
role in the proliferation, differentiation, and/or survival of hematopoietic cell lineages. 
In such an event, this gene may be useful in the treatment of lymphoproliferative 

20 disorders, and in.the maintenance and differentiation of various hematopoietic 

lineages from early hematopoietic stem and committed progenitor cells. Protein, as 
well as, antibodies directed against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:56 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
5 formula of a-b, where a is any integer between 1 to 739 of SEQ ID NO:56, b is an 
integer of 15 to 753, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:56, and where b is greater than or equal to a + 14. 



10 FEATURES OF PROTEIN ENCODED BY GENE NO: 47 



The gene encoding the disclosed cDNA is believed to reside on chromosome 
1. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome I . 

15 This gene is expressed primarily in mesenchymal and/or epithelial cells, 

particularly from such tissues as bone marrow stroma, kidney, placenta, and breast, as 
well as in regions of the brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

20 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, fibrosis; acute renal failure; cardiac degeneration; neurodegenerative 
disorders; breast cancer; inflammation. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 

25 the above tissues or cells, particularly of the endocrine, reproductive, and nervous 
system, expression of this gene at significantly higher or lower levels may be 
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routinely detected in certain tissues or cell types (e.g., mesenchymal and/or epithelial 
cells cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
5 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in mesenchymal and/or epithelial cells indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of a variety of disorders. Expression in mesenchymal cells 

10 could implicate this protein in a variety of processes, including fibrosis, tissue 
extravasation & inflammation, arthritis, osteoporosis, and commitment to and 
differentiation down numerous lineages of the mesenchymal stem cell, including 
cartilage, bone, and muscle. In addition, expression in regions of the brain may also 
implicate this gene in a variety of neurodegenerative disorders and learning 

IS disabilities. Additionally, the tissue distribution in placenta indicates that 

polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of disorders of the placenta. Specific expression within the 
placenta indicates that this gene product may play a role in the proper establishment 
and maintenance of placental function. Alternately, this gene product may be 

20 produced by the placenta.^nd then transported to the embryo, where it may play a 
crucial role in the development and/or survival of the developing embryo or fetus. 
Expression of this gene product in a vascular-rich tissue such as the placenta also 
indicates that this gene product may be produced more generally in endothelial cells 
or within the circulation. In such instances, it may play more generalized roles in 

25 vascular function, such as in angiogenesis. It may also be produced in the vasculature 
and have effects on other cells within the circulation, such as hematopoietic cells. It 
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may serve to promote the proliferation, survival, activation, and/or differentiation of 
hematopoietic cells, as well as other cells throughout the body. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

10 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1755 of SEQ ID NO:57, b is an 
integer of 15 to 1769, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:57, and where b is greater than or equal to a + 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

This gene is expressed primarily in testis and fetal tissues (e.g. fetal heart; 
20 fetal liver/spleen), and to a lesser extent in hematopoietic cells and tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or ceirtype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental abnormalities; hematopoietic disorders; aberrant 
25 cellular proliferation; cancer; and reproductive disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
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probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune and reproductive 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., immune, reproductive, 
5 cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 

10 epitopes shown in SEQ ID NO: 134 as residues: Arg-30 to Cys-42. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in testis tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and/or diagnosis 
of reproductive disorders, particularly male reproductive disorders or infertility. 

15 Elevated expression of this gene product in the testis indicates a role in normal testis 
function, sperm maturation, etc. Similarly, expression of this gene product in fetal 
tissues indicates a role for this protein in cellular proliferation, which may implicate 
this gene as a diagnostic or causative agent in the development and progression of 
cancer. Expression of this gene product in hematopoietic sources such as fetal 

20 liver/spleen also indicates a potential role for this protein in hematopoietic 

proliferation, survival, differentiation, and/or activation. This gene product may be 
involved in the regulation of cytokine production, antigen presentation, or other 
processes that may also suggest a usefulness in the treatment of cancer (e.g. by 
boosting immune responses). Since the gene is expressed in cells of lymphoid origin, 

25 the gene or protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
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Therefore it may be also used as an agent for immunological disorders including 
arthritis, asthma, immune deficiency diseases such as AIDS, leukemia, rheumatoid 
arthritis, inflammatory bowel disease, sepsis, acne, and psoriasis. In addition, this 
gene product may have commercial utility in the expansion of stem cells and 

5 committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:58 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

15 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 612 of SEQ ID NO:58, b is an 
integer of 15 to 626, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:58, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

This gene is expressed primarily in breast and fetal liver and to a lesser extent 
in placenta, testes and other normal and transformed cell types. 
25 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
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biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and reproductive conditions. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
5 disorders of the above tissues or cells, particularly of the immune and reproductive 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
10 to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 135 as 
residues: Gly-37 to Ser-53. Polynucleotides encoding said polypeptides are also 
provided. 

15 The tissue distribution indicates that polynucleotides and polypeptides 

corresponding to this gene are useful for study and treatment of inflammatory, 
immune, and reproductive disorders and neoplasms. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

25 formula of a-b, where a is any integer between 1 to 620 of SEQ ID NO:59, b is an 
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integer of 15 to 634, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:59, and where b is greater than or equal to a + 14. 



5 FEATURES OF PROTEIN ENCODED BY GENE NO: 50 



When tested against fibroblast cell lines, supernatants removed from cells 
containing this gene activated the EGRI assay. Thus, it is likely that this gene 
activates fibroblast cells through a signal transduction pathway. Early growth 
10 response 1 (EGRI) is a promoter associated with certain genes that induces various 
tissues and cell types upon activation, leading the cells to undergo differentiation and 
proliferation. 

This gene is expressed primarily in CD34 depleted cord blood. 
Therefore, polynucleotides and polypeptides of the invention are useful as 

15 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, pathologies of the cardiovascular system, as well as reproductive 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 

20 tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 

particularly of the vascular, reproductive or immune systems, expression of this gene 
at significantly higher or lower levels may be routinely detected in certain tissues or 
cell types (e.g., vascular, reproductive, immune, cancerous and wounded tissues) or 
bodily fluids (e.g., amniotic fluid, lymph, serum, plasma, urine, synovial fluid and 

25 spinal fluid) or another tissue or cell sample taken from an individual having such a 
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disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in CD34 depleted cord blood, and the biological 
activity of supernatants from cells expressing this gene, indicates that polynucleotides 
5 and polypeptides corresponding to this gene are useful for the diagnosis and/or 

treatment of cancers and other proliferative disorders. Expression within embryonic 
tissue and activation of the EGRl promoter indicates that this protein may play a role 
in the regulation of cellular division. Additionally, the expression in hematopoietic 
cells and tissues indicates that this protein may play a role in the proliferation, 

10 differentiation, and/or survival of hematopoietic cell lineages. In such an event, this 
gene may be useful in the treatment of lymphoproliferative disorders, and in the 
maintenance and differentiation of various hematopoietic lineages from early 
hematopoietic stem and committed progenitor cells. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 

15 pattern formation. Thus, this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:60 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

25 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 613 of SEQ ID NO:60, b is an 
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integer of 15 to 627, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:60, and where b is greater than or equal to a + 14. 



5 FEATURES OF PROTEIN ENCODED BY GENE NO: 51 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

NSRVDPRVRDGLMYQKFRNQFLSFSMYQSFVQFLQYYYQSGCLYRLRALGE 

10 RHT (SEQ ID NO: 262). Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
7. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 7. 

15 This gene is expressed primarily in testes and breast tissues, and to a lesser 

extent in a variety of other cell types and tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

20 not limited to, sexual, reproductive and endocrine disorders, as well as cancer of the 
breast and testes. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particulariy of the reproductive and endocrine systems, expression of 

25 this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., reproductive, cancerous and wounded tissues) or bodily 
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fluids (e.g., breast milk, lymph, semen, serum, plasma, urine, synovial fluid and 
spinal fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 

5 polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 137 as residues: Lys-76 to Asp-87. Polynucleotides encoding said 
polypeptides are also provided. 

The tissue distribution in breast and testes tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 

10 diagnosis, detection and/or treatment of reproductive disorders and endocrine 

disorders. Polynucleotides and polypeptides corresponding to this gene are useful for 
the treatment and diagnosis of conditions concerning proper testicular function (e.g., 
endocrine function, sperm maturation), as well as cancer. Therefore, this gene product 
is useful in the treatment of male infertility and/or impotence. This gene product is 

15 also useful in assays designed to identify binding agents, as such agents (antagonists) 
are useful as male contraceptive agents. The testes are also a site of active gene 
expression of transcripts that may be expressed, particulariy at low levels, in other 
tissues of the body. Therefore, this gene product may be expressed in other specific 
tissues or organs where it may play related functional roles in other processes, such as 

20 hematopoiesis, inflammation, bone formation, and kidney function, to name a few 
possible target indications. Additionally, polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
various endocrine disorders and cancers, particulariy Addison's disease, Cushing's 
Syndrome, and disorders and/or cancers of the pancreas (e.g., diabetes mellitus), 

25 adrenal cortex, ovaries, pituitary (e.g., hyper-, hypopituitarism), thyroid (e.g., hyper-, 
hypothyroidism), parathyroid (e.g., hyper-, hypoparathyroidism), hypothalamus, and 
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testes. It may also prove to be valuable in the diagnosis and treatment of breast and/or 
testicular cancers. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N0:61 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

10 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 618 of SEQ ID NO:61, b is an 
integer of 15 to 632, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:61, and where b is greater than or equal to a + 14. 

15 



FEATURES OF PROTEIN ENCODED BY GENE NO: 52 



Preferred polypeptides of the invention comprise the following amino acid 
20 sequence: ILMPFCGLH (SEQ ID NO: 263). Polynucleotides eacoding these 
polypeptides are also encompassed by the invention. 

When tested against U937 Myeloid cell lines and Jurkat T-cell lines, 
supernatants removed from cells containing this gene activated the GAS assay. Thus, 
it is likely that this gene activates myeloid cells and T-cells through the Jak-STAT 
25 signal transduction pathway. The gamma activating sequence (GAS) is a promoter 
element found upstream of many genes which are involved in the Jak-STAT pathway. 
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The Jak-STAT pathway is a large, signal transduction pathway involved in the 
differentiation and proliferation of cells. Therefore, activation of the Jak-STAT 
pathway, reflected by the binding of the GAS element, can be used to indicate 
proteins involved in the proliferation and differentiation of cells. 
5 This gene is expressed primarily in ovarian tumor tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive disorders, e.g., ovarian tumors. Similarly, polypeptides 

10 and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive or endocrine 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., reproductive, endocrine, 

IS cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 

20 epitopes shown in SEQ ID NO: 138 as residues: Met-35 to Gly-42, Glu-51 to Ala-56. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in ovarian tumor tissue, and the GAS biological activity 
demonstrated in T-cells and myeloid cell lines, indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of 

25 cancer and other proliferative disorders. The Jak-STAT pathway is a large, signal 
transduction pathway involved in the differentiation and proliferation of cells. 
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Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

Expression within cellular sources marked by proliferating cells, e.g., ovarian 
5 tumors, and the biological activity of this gene indicates that this protein may play a 
role in the regulation of cellular division, and may show utility in the diagnosis and 
treatment of cancer and other proliferative disorders. Based on the tissue distribution 
in ovarian cancer tissue, preferred are antibodies which specifically bind a portion of 
the translation product of this gene. Also provided is a kit for detecting ovarian 

10 cancer. Such a kit comprises in one embodiment an antibody specific for the 

translation product of this gene bound to a solid support. Also provided is a method of 
detecting ovarian cancer in an individual which comprises a step of contacting an 
antibody specific for the translation product of this gene to a bodily fluid from the 
individual, preferably serum, and ascertaining whether antibody binds to an antigen 

IS found in the bodily fluid. Preferably the antibody is bound to a solid support and the 
bodily fluid is serum. The above embodiments, as well as other treatments and 
diagnostic tests (kits and methods), are more particularly described elsewhere herein. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues, especially in 

20 ovarian cancer. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:62 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
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more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 692 of SEQ ID NO:62, b is an 
integer of 15 to 706, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:62, and where b is greater than or equal to a + 14, 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 53 

The translation product of this gene shares sequence homology with a fasting- 
10 inducible gene encoding a membrane associated protein with six transmembrane 
domains (See Genbank Accession AAF01324). 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
2. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 2. 
15 The polynucleotide sequence of this gene may have a frame shift, therefore, 

preferred polypeptides of the invention comprise the following amino acid sequence: 
LPLVLPPTPPPPWLPSL (SEQ ID NO: 264), 

TTMYALWRTGPTTSPALLTLLSKGVPRPAAPWTMSPSSVALICLLRYGQLLE 
QSRHSWVNTTALITGCTNAAGLLVVGNFQVDHARSLHYVGAGVAFPAGLLF 
20 VCLHCALSYQGATAPLDLAVAYLRSVLAVIAFITLVLSGVFFVHESSQLQHGA 
ALCEWVCVIDILIFYGTFSYEFGAVSSDTLVAALQPTPGRACKSSGSSSTSTHL 
NCAPESIAMl (SEQ ID NO: 265), 

TTMYALWRTGPTTSPALLTLLSKGVPRPAAPWTMSPS (SEQ ID NO: 266), 
SVALICLLRYGQLLEQSRHSWVNTTALITGCTNA (SEQ ID NO: 267), 
25 AGLLVVGNFQVDHARSLHYVGAGVAFPAGLLFVCLHC (SEQ ID NO: 268), 
ALSYQGATAPLDLAVAYLRSVLAVIAHTLVLSG (SEQ ID NO: 269), 
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VFFVHESSQLQHGAALCEWVCVIDILIFYGTFSYEFGAVSS (SEQ ID NO: 270). 
DTLVAALQPTPGRACKSSGSSSTSTHLNCAPESIAMI (SEQ ID NO: 271), 
SASCATGSSWSRVGTLGLTPRHSSQAAPTLRASWWLATFRWIMPGLCTTLEL 

A 

5 WPSLRGCSLFACTVLSPTKGPPPRWTWLWPICEVCWLSSPLSPWSSVESSLSM 
RVLSCNMGQPCVSGCVS 

SISSFSMAPSATSLGQSPQTHWWLHCSLPLAGPASPPGAAAPPPTSTVPPRASL 
(SEQ ID NO: 272), SASCATGSSWSRVGTLGLTPRHSSQAAPTLRASWWLAT 
(SEQ ID NO: 273), FRWIMPGLCTTLELAWPSLRGCSLFACTVLSPT (SEQ ID 

10 NO: 274), KGPPPRWTWLWPICEVCWLSSPLSPWSSVESSLSMR (SEQ ID NO: 
275), VLSCNMGQPCVSGCVSSISSFSMAPSATSLGQSPQ (SEQ ID NO: 276), 
and/or THWWLHCSLPLAGPASPPGAAAPPPTSTVPPRASL (SEQ ID NO: 277). 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 
This gene is expressed primarily in ovarian tumor and to a lesser extent in 

15 caudate nucleus, heart, colorectal tumor and wide range of tissues and organs. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive or endocrine disorders. Similarly, polypeptides and 

20 antibodies directed to these polypeptides are useful in providing immunological . 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive or endocrine 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., reproductive, endocrine, 

25 cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
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from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred polypeptides of the present invention comprise 
immunogenic epitopes shown in SEQ ID NO: 139 as residues: Glu-36 to Lys-55. 

5 Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in ovarian tumor tissue indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and/or 
treatment of reproductive and/or endocrine disorders. Similarly, polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and/or diagnosis 

10 of conditions concerning proper ovarian function (e.g., endocrine function, egg 
maturation), as well as cancer (e.g., ovarian tumors, serous adenocarcinoma, 
dysgerminoma, embryonal carcinoma, choriocarcinoma, teratoma, etc.). Therefore, 
this gene product is useful in the treatment of female infertility, sexual dysfunction or 
sex development disorders. Similarly, the protein is believed to be useful in the 

15 treatment and/or diagnosis of ovarian cancer. The ovaries are also a site of active gene 
expression of transcripts that may be expressed, particularly at low levels as 
evidenced by the wide tissue distribution, in other tissues of the body. Accordingly, 
preferred are antibodies which specifically bind a portion of the translation product of 
this gene. Also provided is a kit for detecting ovarian cancer. Such a kit comprises in 

20 one embodiment an antibody specific for the translation product of this gene bound to 
a solid support. Also provided is a method of detecting ovarian cancer in an 
individual which comprises a step of contacting an antibody specific for the 
translation product of this gene to a bodily fluid from the individual, preferably 
serum, and ascertaining whether antibody binds to an antigen found in the bodily 

25 fluid. Preferably the antibody is bound to a solid support and the bodily fluid is 

serum. The above embodiments, as well as other treatments and diagnostic tests (kits 
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and methods), are more particularly described elsewhere herein. Furthermore, this 
gene product may be expressed in other specific tissues or organs where it may play 
related functional roles in other processes, such as hematopoiesis, inflammation, bone 
formation, and kidney function, to name a few possible target indications. Protein, as 

5 well as, antibodies directed against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:63 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1331 of SEQ ID NO:63, b is an 

1 5 integer of 15 to 1345, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:63, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 54 

20 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: SCHSGQQSETVSEKK (SEQ ID NO: 278). Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 

This gene is expressed primarily in neutrophils. 
25 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 



L 



wo 00/61623 



PCT/USOO/08979 



134 

biological sample and for diagnosis of hematopoietic disorders or immune. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 

5 hematopoietic system, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., hematopoietic, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 

10 the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution in neutrophils indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treatment and diagnosis of 
disorders of the immune and haemopoietic system. Additionally, the expression in 

15 hematopoietic cells and tissues indicates that this protein may play a role in the 

proliferation, differentiation, and/or survival of hematopoietic cell lineages. In such 
an event, this gene may be useful in the treatment of lymphoproliferative disorders, 
and in the maintenance and differentiation of various hematopoietic lineages from 
early hematopoietic stem and committed progenitor cells. Protein, as well as, 

20 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:64 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 759 of SEQ ID NO:64, b is an 
integer of 15 to 773, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO:64, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 55 

10 The translation product of this gene shares sequence homology with DREG-2, 

a transcript identified in Drosophila that exhibits circadian rhythm expression but has 
no identified function (See Genbank Accession No.: gill 561732). 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
9. Accordingly, polynucleotides related to this invention are useful as a marker in 

15 linkage analysis for chromosome 9. 

This gene is expressed primarily in fetal tissues such as fetal liver/spleen, 
brain, kidney, and heart, and to a lesser extent in pancreas tumor and brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

20 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental, neurological disorders and cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the developmental 

25 and nervous systems, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., developmental, neural, 
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cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
5 disorder. 

The tissue distribution primarily in fetal tissue, and its distant homology to a 
factor whose expression is regulated with regards to the circadian rhythm in 
Drosophila, indicates a critical role in development and in circadian rhythm 
disturbances associated with shift work, jet lag, blindness, insomnia and old age. The 

10 gene product could be used in the treatment of developmental and/or metabolic 
disorders. Expression in brain indicates a role in the detection/treatment of 
neurodegenerative disease states and behavioral disorders such as Alzheimer's 
Disease, Parkinson's Disease, Huntington's Disease, schizophrenia, mania, dementia, 
paranoia, obsessive compulsive disorder and panic disorder. Finally overexpression in 

IS pancreas tumor indicates a role in the treatment and/or detection of pancreas disorders 
including pancreatic tumors. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:65 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

25 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1555 of SEQ ID NO:65, b is an 
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integer of 15 to 1569, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:65, and where b is greater than or equal to a + 14. 



5 FEATURES OF PROTEIN ENCODED BY GENE NO: 56 



The translation product of this gene was shown to have honnology to potential 
vascular endothelial cell-specific receptors which are thought to be important in 
vascularization. Preferred polypeptides of the invention comprise the following amino 

10 acid sequence: SPPISFTLTSGLPNP (SEQ ID NO: 279). Northern analysis has been 
performed with polyA mRNA blot. The mRNA size was estimated to be - 1 .2 kb. 
The expression was significantly higher in highly vascularized tissues, i.e. heart, lung, 
placenta, skeletal muscle and much lower in brain, liver, kidney, and pancreas. The 
Northern blot analysis with total RNA from primary cells showed that this gene was 

15 highly expressed in vascular endothelial cells (HUVEC) and HUVEC induced with 
LPS, but not in vascular smooth muscle cells, fibroblast, or neutrophils. Therefore, its 
expression is specific to endothelial cells. Northern blot with fetal tissues resulted in 
the detection of a 1.2 kb mRNA expressed at higher levels in fetal lung and kidney, 
lower in fetal brain and liver. Polynucleotides encoding these polypeptides are also 

20 encompassed by the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
8. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 8 . 

This gene is primarily expressed in dendritic cells, SAOS2 cells, and to a less 

25 extent in other tissues. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sannple and for diagnosis of diseases and conditions which include, but are 
not limited to, vascular, immune, and skeletal-related diseases and/or disorders. 
5 Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., vascular, immune, skeletal, and 

10 cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
The tissue distribution in dendritic cells indicates that polynucleotides and 

15 polypeptides corresponding to this gene are useful for the treatment and diagnosis for 
immune related diseases, particularly those involved in phagocytic defense against 
microorganisms, antigen pinocytosis, processing, and the presentation to B- and T- 
lymphocytes, regulation of production of interieukin or cytokines, modulation of 
inflammatory response, killing of tumor cells, regulation of hematopoiesis and 

20 lymphopoiesis, etc.. 

Alternatively, the northern blot expression within highly vascularized cells 
and tissues indicates the protein is useful in the detection, treatment, and/or 
prevention of vascular conditions, which include, but are not limited to, microvascular 
disease, vascular leak syndrome, aneurysm, stroke, atherosclerosis, arteriosclerosis, or 

25 embolism. Protein, as well as, antibodies directed against the protein may show utility 
as a tumor marker and/or immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:66 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2643 of SEQ ID NO:66, b is an 
integer of 15 to 2657, where both a and b correspond to the positions of nucleotide 

10 residues shown in SEQ ID NO:66, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 57 

15 This gene is expressed primarily in activated neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of infectious and inflammatory conditions. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 

20 providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of 
hematopoietic or immune system, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., 
hematopoietic, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 

25 plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
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having the disorder. 

The tissue distribution in hematopoietic cells indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for study and treatment of 

5 infectious, inflammatory and other immune disorders. Additionally, the expression in 
hematopoietic cells and tissues indicates that this protein may play a role in the 
proliferation, differentiation, and/or survival of hematopoietic cell lineages. In such 
an event, this gene may be useful in the treatment of lymphoproliferative disorders, 
and in the maintenance and differentiation of various hematopoietic lineages from 

10 early hematopoietic stem and committed progenitor cells. Protein, as v^ell as, 

antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:67 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

20 formula of a-b, where a is any integer between 1 to 1341 of SEQ ID NO:67, b is an 
integer of 15 to 1355, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:67, and where b is greater than or equal to a + 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 58 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

QFHTGNSYDHDYAKXXYGNLYYRXSWYACRYRSGIPGSTHASEKIFLSKUV 
CFLSTWLPFVLLQVIIVXLKVQIPAYIE (SEQ ID NO: 280). Polynucleotides 

5 encoding these polypeptides are also provided. 

This gene is expressed primarily in small intestine and colon tissues. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

10 not limited to, inflammatory bowel disorder; colon cancer; hematopoietic disorders; 
impaired immunity; and digestive disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune and digestive systems, 

15 expression of this gene at significantly higher or lower levels may be routinely 

detected in certain tissues or cell types (e.g., immune, gastrointestinal, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 

20 healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in small intestine and colon tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of disorders involving the small intestine. This may 
include diseases associated with digestion and food absorption, as well as 

25 hematopoietic disorders involving the Peyer^s patches of the small intestine, or other 
hematopoietic cells and tissues within the body. Similarly, expression of this gene 
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product in colon tissue indicates again involvennent in digestion, processing, and 
elimination of food, as well as a potential role for this gene as a diagnostic marker or 
causative agent in the development of colon cancer, and cancer in general. Protein, as 
well as, antibodies directed against the protein may show utility as a tumor marker 

5 and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:68 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

10 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 93 1 of SEQ ID NO:68, b is an 
integer of 15 to 945, where both a and b correspond to the positions of nucleotide 

15 residues shown in SEQ ID NO:68, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 59 

20 Preferred polypeptides of the invention comprise the following amino acid 

sequence: IPIRFVNIFFHSAGCLHFLI (SEQ ID NO: 281). Polynucleotides encoding 

these polypeptides are also provided. 

This gene is expressed primarily in B-cell lymphoma, human striatum, colon 

cancer, and to a lesser extent in spleen and several regions of the brain. 
25 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
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biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, lymphoproliferative, gastrointestinal, and neural diseases and/or 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 

5 tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 

particularly of the immune system, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., 
lymphoproliferative, gastrointestinal, neural, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 

10 tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. Preferred polypeptides of the present 
invention comprise immunogenic epitopes shown in SEQ ID NO: 145 as residues: 
Thr-36 to Asp-41. Polynucleotides encoding said polypeptides are also provided. 

15 The tissue distribution in B-cell lymphoma indicates that polynucleotides and 

polypeptides corresponding to this gene are useful for diagnosing and treating 
disorders of the blood particularly B-cell lymphomas. The uses include bone marrow 
cell ex- vivo culture, bone marrow transplantation, bone marrow reconstitution, 
radiotherapy or chemotherapy of neoplasia. The gene product may also be involved in 

20 lymphopoiesis, therefore, it can be used in immune disorders such as infection, 

inflammation, allergy, immunodeficiency etc. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Protein, as well as, antibodies directed against the protein may show utility as a 

25 tumor marker and/or immunotherapy targets for the above listed tissues. 

Alternatively, the expression within colon cancer tissue and other cellular sources 
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marked by proliferating cells (i.e., B-cell lymphoma, spleen) indicates this protein 
may play a role in the regulation of cellular division, and may show utility in the 
diagnosis, treatment, and/or prevention of developmental diseases and disorders, 
cancer, and other proliferative conditions. Similarly, developmental tissues rely on 
5 decisions involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell death, as 
occurs in the development of some cancers, or in failure to control the extent of cell 
death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA), Therefore, the 
10 polynucleotides and polypeptides of the present invention are useful in treating, 

detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
15 modulating the immune response to aberrant polypeptides, as may exist in 

proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Moreover, 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of neurodegenerative disease states and 
20 behavioral disorders. In addition, elevated expression of this gene product in regions 
of the brain indicates it plays a role in normal neural function. Potentially, this gene 
product is involved in synapse formation, neurotransmission, learning, cognition, 
homeostasis, or neuronal differentiation or survival. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
25 immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:69 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1785 of SEQ ID NO:69, b is an 
integer of 15 to 1799, where both a and b correspond to the positions of nucleotide 

10 residues shown in SEQ ID NO:69, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 60 

15 Preferred polypeptides of the invention comprise the following amino acid 

sequence: 

YRIPLAADAGLLQFLQEFSQQTISRTHEIKKQVDGLIRETKATDCRLHNVFNDF 

LMLSNTQHENRVYDEEVEEPVLKAEAEKTEQEKTREQKEVDLIPKVQEAVN 

YGLQVLDSAFEQLDIKAGNSDSEEDDANGRVELILEPKDLYIDRPLPYLIGSKL 

20 FMEQEDVGLGELSSEEGSVGSDRGSiVDTEEEKEEEESDEDFAHHSDNEQNQ 
HTTQMSDEEEDDDGCDLFADSEKEEEDIEDIEENTRPKRSRPTSFADELAARIK 
GDAMGRVDEEPTTLPSGEAKPRKTLKEKKERRTPSDDEEDNLFAPPKLTDED 
FSPFGSGGGLFSGGKGLFDDEDEESDLFMEAPQDRQAGASVKEESSSSKPGK 
KIPAGAVSVFLGDTDVFGAASVPSLKEPQKPEQPTPRKSPYGPPPTGLFDDDD 

25 GDDDDDFFSAPHSKPSKTRKVQSTADIFGDEEGDLFKEKAVASPEATVSQTD 
ENKARAEKKDLFSSQSASNLKGASLLPGKLPTSVSLFDDEDEEDNLFGGTAA 
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KKQTLSLQAQREEKAKASELSKKKASALLFSSDEEDQWNIPASQTHLASDSRS 
KGEPRDSGTLQSQEAKAVKKTSLFEEDKEDDLFAIAKDSQKKTQRVSLLFED 
DVDSGGSLFGSPPTSVPPATKKK (SEQ ID NO:282). Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 

5 The gene encoding the disclosed cDNA is believed to reside on chromosome 

10. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 10. 

This gene is expressed primarily in healing groin wound, fetal heart, and to a 
lesser extent in human collusum and osteoclastoma. 

10 Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, proliferating, differentiating, and developing diseases and/or disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 

15 providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of 
developing cells and tissues, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., proliferating, 
differentiating, developing, cardiovascular, and cancerous and wounded tissues) or 

20 bodily fluids (e.g., serum, plasma, amniotic.fluid, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample takeri from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 

25 ID NO: 146 as residues: Met- 1 to Ser-7. Polynucleotides encoding said polypeptides 
are also provided. 
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The tissue distribution in healing groin wound and fetal heart indicates this 
protein may play a role in the regulation of cellular division, and may show utility in 
the diagnosis, treatment, and/or prevention of developmental diseases and disorders, 
cancer, and other proliferative conditions. Similarly, developmental tissues rely on 

5 decisions involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell death, as 
occurs in the development of some cancers, or in failure to control the extent of cell 
death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 

10 potential roles in proliferation and differentiation, this gene product may have 

applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 

15 of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 

20 insight into the regulation of cellular growth and proliferation. The protein is useful in 
the treatment, detection, and/or prevention of cardiovascular diseases/disorders. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:70 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
5 formula of a-b, where a is any integer between I to 1970 of SEQ ID NO:70, b is an 
integer of 15 to 1984, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:70, and where b is greater than or equal to a + 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 61 



The translation product of this gene shares sequence homology with "protein 
associated with Myc", or Pam, which is thought to function in the nucleus to control 
transcriptional activation of MYC. 
15 Preferred polypeptides of the invention comprise the following amino acid 

sequence: 

FLPDHPAKPPSSLVHSPFVFGXPLSFQQPQLQKSPSRNLASRERIYKNYGVAGP 

ASALSSLSHKLKGDRGNISTSSKPASTSGKSELSSKHSRSLKPDGRMSRTTAD 

QKKPRGTESLSASESLILKSDAAKLRSDSHSRSLSPNHNTLQTLKSDGRMPSSS 

20 RAESPGPGSRLHLLSQRLSQQ (SEQ ID NO: 283), 

FLPDHPAKPPSSLVHSPFVFGXPLSFQQPQLQKSPSRNLASRERIYKNYGVAGP 

ASALSS (SEQ ID NO: 284),and/or 

LSHKLKGDRGNISTSSKPASTSGKSELSSKHSRSLKPDGRMSRTTADQKKPRG 
TESLSAS (SEQ ID NO: 285). Polynucleotides encoding these polypeptides are also 
25 provided. 
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This gene is expressed primarily in fetal liver/spleen tissue, and to a lesser 
extent in human amygdala tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and neural disorders, and cancers. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune and neural systems, 

10 and cancer, expression of this gene at significantly higher or lower levels may be 

routinely detected in certain tissues or cell types (e.g., immune, neural, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 

15 healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in immune and neural tissues, and the homology to a 
protein involved in transcriptional activation of MYC, indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the detection and/or 
treatment of disorders of the immune and neural systems, as well as for the detection 

20 and/or treatment of cancer. Furthermore, homology with a protein associated with 

MYC activation indicates that this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis and treatment of cancer and other 
proliferative disorders. Thus, this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein, as well as, 

25 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:7i and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2070 of SEQ ID NO:71, b is an 
integer of 15 to 2084, where both a and b correspond to the positions of nucleotide 

10 residues shown in SEQ ID NO:71, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 62 

15 This gene is expressed primarily in uterus, skeletal, and to a lesser extent in 

melanocyte and testis. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

20 not limited to, reproductive, skeletal, and immune diseases and/or disorders, 

Similariy, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particulariy of the 
reproductive system, expression of this gene at significantly higher or lower levels 

25 may be routinely detected in certain tissues or cell types (e.g., reproductive, skeletal, 
immune, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma. 
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seminal fluid, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
5 comprise immunogenic epitopes shown in SEQ ID NO: 148 as residues: Asp-40 to 
Tyr-46. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in uterus and testis indicates polynucleotides and 
polypeptides corresponding to this gene are useful in the detection, treatment, and/or 
prevention of a variety of reproductive and developmental diseases and/or disorders 
10 which include, but are not limited to the following: infertility, hormonal imbalances, 
premature labor, etc. This gene product is also useful in assays designed to identify 
binding agents, as such agents (antagonists) are useful as male contraceptive agents. 
Similarly, the protein is believed to be useful in the treatment and/or diagnosis of 
testicular cancer. The testes are also a site of active gene expression of transcripts that 
15 may be expressed, particularly at low levels, in other tissues of the body. Therefore, 
this gene product may be expressed in other specific tissues or organs where it may 
play related functional roles in other processes, such as hematopoiesis, inflammation, 
bone formation, and kidney function, to name a few possible target indications. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
20 marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:72 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
25 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
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more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 720 of SEQ ID NO:72, b is an 
integer of 15 to 734, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:72, and where b is greater than or equal to a + 14. 
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Table 1 summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 

5 clones. The .overlapping sequences vi^ere assembled into a single contiguous 
sequence of high redundancy (usually three to five overlapping sequences at each 
nucleotide position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 

10 contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID, 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 

15 and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 

20 identified as "AA SEQ ID NO:Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO: Y of the secreted portion is 
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identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO: Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 

SEQ ID NO:X (where X may be any of the polynucleotide sequences 
5 disclosed in the sequence listing) and the translated SEQ ID NO: Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 

10 NO:X or the cDNA contained in the deposited clone. These probes will also 

hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO:Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 

15 proteins encoded by the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 

20 acid seqiience. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 

25 sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
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translated amino acid sequence identified as SEQ ID NO:Y, but also a san\ple of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1 . The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 

5 The predicted amino acid sequence can then be verified from such deposits. 

Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA. collecting the protein, and 
determining its sequence, 

10 The present invention also relates to the genes corresponding to SEQ ID 

NO:X, SEQ ID NO:Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 

15 sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, or a 

20 deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homoiogue. 

25 The polypeptides of the invention can be prepared in any suitable manner. 

Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
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produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 

5 mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

10 The polypeptides of the present invention are preferably provided in an 

isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 

15 (1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 

The present invention provides a polynucleotide comprising, or alternatively 
consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 

20 in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO:Y and/or a polypeptide sequence encoded by the cDNA 

25 contained in ATCC deposit Z are also encompassed by the invention. 
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The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO:Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 

5 polynucleotide sequence contained in the cDN A of a deposited clone) are also 

encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 

10 cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 

15 polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 

20 protein. The methodof von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 

25 methods do not always produce the same predicted cleavage point(s) for a given 
protein. 
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In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called Signal? (Henrik Nielsen et 
aL, Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 
protein based on the amino acid sequence. As part of this computational prediction of 

5 localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannot be predicted with absolute certainty. 

10 Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 

15 polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 

20 sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 

25 and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 



wo 00/61623 



PCTAJSOO/08979 



167 



Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 

5 sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 

10 properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 

15 coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO:Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 

20 these nucleic acid molecules (e.g., those fragments described herein). 

Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 

25 alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%. 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
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shown in SEQ ID NO:Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 

By a nucleic acid having a nucleotide sequence at least, for example, 95% 

5 "identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 

10 identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an entire 
sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 

15 as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 

20 overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 
App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DN A sequences. An RNA sequence can be compared by 

25 converting U*s to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
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calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l, Gap 
Penalty=5, Gap Size Penalty 0.05. Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

5 If the subject sequence is shorter than the query sequence because of 5' or 3* 

deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3* 
truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 

10 identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 

15 the specified parameters, to arrive at a final percent identity score. This corrected 

score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

20 For example, a 90 base subject sequence is aligned to a 100 base query 

sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5* end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 

25 of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
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matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 
deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 

5 identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3* of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 

10 "identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical 

15 to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 

20 sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO:Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 

25 known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 



wo 00/61623 



PCT/USOO/08979 



sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et aL (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 

5 global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 
Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

10 If the subject sequence is shorter than the query sequence due to N- or C- 

terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 

J 5 query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from 

20 the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 

25 score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 
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For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
5 unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 

10 residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query, in this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 

15 matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 

20 the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
for a variety of reasons, e.g., to optimize codon expression for a particular host 

25 (change codons in the human mRN A to those preferred by a bacterial host such as E. 
coli). 
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Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes 11, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 

5 included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 

10 deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 ami no-terminal amino acid residues. Similariy, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 

15 the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-22111 (1993)) conducted extensive mutational 

20 analysis of human cytokine IL-la. They used random-mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 

25 Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 



wo 00/61623 



PCT/USOO/08979 



nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 

5 functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 

10 activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according.to general rules known in the 

15 art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al., Science 
247: 1306- 13 10 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 

20 selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 

25 substitution could be modified while still maintaining biological activity of the 
protein. 
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The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
5 (Cunningham and Weils, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 

10 protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 

15 residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, arid His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 

20 where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 

25 acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
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sequence, or a sequence facilitating purification. Such variant polypeptides are 
deemed to be within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
5 with improved characteristics, such as less aggregation. Aggregation of 

pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al.. Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

10 A further embodiment of the invention relates to a polypeptide which 

comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than SO 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 

15 still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 

20 substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 



25 



Polvnucleotide and Polypeptide Fragments 
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The present invention is also directed to polynucleotide fragnfients of the 
polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 

5 a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 

10 and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 

15 or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 

termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 

20 invention, include, for example, fragments comprising, or alternatively.consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
751-800, 800-850, 851-900,901-950.951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450. 1451-1500, 

25 1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900. 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
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complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or I) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 

5 preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stringent hybridization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 
In the present invention, a "polypeptide fragment" refers to an amino acid 

10 sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 

cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 

15 comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60, 61-80, 81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 10, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 

20 smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both. extremes. 
Polynucleotides encoding these polypeptides are also encompassed by thd invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
^mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 

25 carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
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mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
5 preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or functional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
10 regions, alpha amphipathic regions, beta amphjpathic regions, flexible regions, 

surface-forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated, 
15 Other preferred polypeptide fragments are biologically active fragments. 

Biologically active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
20 encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 
polypeptide which demonstrates a functional activity. By a polypeptide 
demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
25 polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 



wo 00/61623 



PCT/USOO/08979 



polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention!, immunogenicity (ability to generate antibody which binds to a polypeptide 
of the invention), ability to form miiltimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

5 The functional activity of polypeptides of the invention, and fragments, 

variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 

10 including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 

15 precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and Immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 

20 antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 

25 invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
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chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

5 In addition, assays described herein (see Examples) and otherwise known in 

the art may routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 

10 of the invention. 

Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 

15 NO: Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 

20 polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 

25 stringency hybridization conditions defined supra. 
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The term "epitopes", as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 

5 encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81 :3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 

10 portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

15 Fragments which function as epitopes may be produced by any conventional 

means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,631,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 

20 at least 1 1 , at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55. 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 

25 include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies. 
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that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al.. Cell 37:767-778 (1984); Sutcliffe et 
5 al.. Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914; and Bittle et al., J. Gen. Virol. 66:2347-2354 (1985). Preferred immunogenic 

10 epitopes include the immunogenic epitopes disclosed herein, as well as any 

combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 

15 length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 

20 antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe etal., supra; Wilson et al., supra, and Bittie et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 

25 to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 



wo 00/61623 



PCT/USOO/08979 



184 

carrier using a linker such as maleimidobenzoyi- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
5 intradermal injection of emulsions containing about 100 fig of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 

10 surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 

IS polypeptides of the present invention comprising an immunogenic or antigenic 

epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereoO resulting in chimeric polypeptides. Such fusion proteins 

20 may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 

25 immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
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96/22024 and WO 99/048 13). IgG Fusion proteins that have a disulf ide-linked 
dinfieric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomeric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakisetal., J. Biochem., 
5 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 

10 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six htstidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 

15 nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 

20 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
5.834,252; and 5,837,458, and Patten et a!., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
25 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 

5 polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 

10 invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-celi antigen 
15 receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO:Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
20 single chain antibodies. Fab fragments, F(ab') fragments, fragments produced by a. 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
25 that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 



wo 00/61623 



187 



PCT/USOO/08979 



IgD, IgA and IgY), class (e.g., IgG I , lgG2, lgG3, lgG4, IgA I and lgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 
of the present invention and include, but are not limited to, Fab, Fab* and F(ab02, Fd, 

5 single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region. 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 

10 fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 

15 acid sequence of a human immunoglobulin and include antibodies isolated from 

human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 

20 trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt. et al., J. Immunol. 

25 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681 ; 4,925,648; 5,573.920; 
5,601,819; Kostelnyetal., J. Immunol. 148:1547-1553(1992). 
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Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 

5 contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 
Antibodies of the present invention may also be described or specified in 

10 terms of their cross-reactivity. Antibodies that do not bind any other analog, 
ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 

15 herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 

20 less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 

25 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
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which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
of the invention. Preferred binding affinities include those with a dissociation 
5 constant or Kd less than 5 X lO'^ M, lO*' M, 5 X 10'^ M, 10'^ M, 5 X 10 ' M, lO'' M, 5 
X 10'^ M, 10-" M, 5 X 10-^ M, lO'M, 5 X 10 ' M, 10' M, 5 X lO ' M, 10 ' M, 5 X 10' 
M, 10' M, 5 X 10 '*^ M, 10 *° M, 5 X lO *' M, lO ** M, 5 X 10'^' M, '^'^ M, 5 X lO"^' 
M. 10 M, 5 X 10 '' M. 10 *' M, 5 X 10 *' M, or lO'^' M. 

The invention also provides antibodies that competitively inhibit binding of an 

10 antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least S0%, at least 75%, at least 
70%, at least 60%, or at least 50%. 

15 Antibodies of the present invention may act as agonists or antagonists of the 

polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/Iigand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof. The invention 

20 features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 

25 (e.g., tyrosine or serine/threonine) of the receptor or its substrate by 

immunoprecipitation followed by western blot analysis (for example, as described 
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supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%. at least 60%, or at least 50% of the activity in absence of the 
antibody. 

5 The invention also features receptor-specific antibodies which both prevent 

ligand binding and receptor activation as vi^ell as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 

10 well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 

15 receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
5,81 1,097; Deng et al.. Blood 92(6): 198 1-1988 (1998); Chen et al.. Cancer Res. 

20 58(16):3668-3678 (1998); Harropet al.. J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al.. Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol.. Methods 205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-24l 
(1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 

25 Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 1 153-1 167 (1998); 
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Bartunek et al., Cytokine 8(1): 14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to, to purify, detect, and target the polypeptides of the present invention, including 

5 both in vitro and in vivo diagnostic and therapeutic methods. For example, the 

antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

10 As discussed in more detail below, the antibodies of the present invention may 

be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 

15 may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCX publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 

20 the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 

25 proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
numerous chemical modifications may be carried out by known techniques. 
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including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
5 method known in the art. Polyclonal antibodies to an antigen-of- interest can be 

produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 

10 immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 

15 corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 

20 for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed, 1988); Hammeriing, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 

25 "monoclonal antibody" refers to an antibody that is derived from a single clone, 
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including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and well known in the art and are discussed in detail in the 

5 Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and spienocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 

10 for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones, 

15 Accordingly, the present invention provides methods of generating 

monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 

20 hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example. Fab and F(ab*)2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 

25 as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
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F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. f n phage display methods, 

5 functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 

10 with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
including fd and M13 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene Vlll protein. Examples of phage display methods that can be used to 

15 make the antibodies of the present invention include those disclosed in Brinkman et 
al., J. Immunol. Methods 1 82:41-50 (1995); Ames et al., J. Immunol. Methods 
184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57: 191-280 
(1994); per application No. PCr/GB91/01134; PCT publications WO 90/02809; 

20 WO 91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO 
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5.821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

25 As described in the above references, after phage selection, the antibody 

coding regions from the phage can be isolated and used to generate whole antibodies. 
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including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinandy produce Fab, Fab* and F(ab')2 fragments can also be employed using 
5 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
MuUinax et al., BioTechniques i2(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 
10 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al.. Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraetal., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
15 in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229: 1202 
(1985); Oi et al.. BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
20 Methods 125: 191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
25 Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve. 
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antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
5 Queen et al., U.S. Patent No. 5,585,089; Riechmann et a!.. Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 

10 519,596; Padlan, Molecular Immunology 28(4/5);489-498 (1991); Studnicka et aL, 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 

15 known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1 ; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

20 Human antibodies can also be produced using transgenic mice which are 

incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 

25 human variable region, constant region, and diversity region may be introduced into 
mouse embryonic stem cells in addition to the human heavy and light chain genes. 
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The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
5 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 

10 immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 

15 antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 

20 5,661,016; 5,545,806; 5.814,318; 5,885,793; 5,916,77.1; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

25 Completely human antibodies which recognize a selected epitope can be 

generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al., Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art, (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 

10 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

15 bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 

sequence encoding an antibody of the invention and fragments thereof. The 
20 invention also encompasses polynucleotides that hybridize under stringent or lower 

stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 

encode an antibody, preferably, that specifically binds to a polypeptide of the 

invention, preferably, an antibody that binds to a polypeptide having the amino acid 

sequence of SEQ ID NO:Y. 
25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 
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nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al,, BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of overlapping oligonucleotides containing portions of the sequence 

5 encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PGR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 

10 known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PGR amplification using synthetic primers hybridizable 

15 to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PGR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

20 Once the nucleotide sequence and corresponding amino acid sequence of the 

antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PGR, etc. (see, for 
example, the techniques described in Sambrook et al., 1990, Molecular Gloning, A 

25 Laboratory Manual, 2d Ed., Gold Spring Harbor Laboratory, Gold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Gurrent Protocols in Molecular Biology, John 
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Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 

5 chain variable domains may be inspected to identify the sequences of the 

complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 

10 within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human frariiework regions 
(see, e.g., Chothia et al., J. MoL Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 

15 the framework regions and CDRs encodes an antibody that specifically binds a 

polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 

20 variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
25 (Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al.. Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
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from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
5 from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al.. Nature 
10 334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al.. 
Science 242:1038- 1041 (1988)). 

15 

Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

20 Recombinant expression of an antibody of the invention, or fragment, 

derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
polynucleotide encoding an antibody molecule or a heavy or light chain of an 

25 antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
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antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 
expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
5 used to construct expression vectors containing antibody coding sequences and 

appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 

10 light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 

15 light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 

20 thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 

25 antibody molecules of the invention. Such host-expression systems represent 

vehicles by which the coding sequences of interest may be produced and subsequently 
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purified, but also represent ceils which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 

5 plasmid DNA or cosmid DNA expression vectors containing antibody coding 

sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 

10 expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 

TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 

15 promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 

vaccinia virus 7.5K promoter). Preferably, bacteria! cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 

20 cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et a!., Gene 45:101 (1986); Cockett et ah, Bio/Technology 8:2 
(1990)). 

In bacterial systems, a number of expression vectors may be advantageously 
25 selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
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generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels effusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2: 1791 (1983)), in which the antibody coding 
5 sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 
Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol, Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
10 fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 
of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

15 In an insect system, Autographa californica nuclear polyhedrosis virus 

(AcNPV) is used as a vector to express foreign genes. The virus grows in 
Spodoptera frugiperda cells. The antibody coding sequence may be cloned 
individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 

20 promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
25 gene may then be inserted in the adenovirus genome by in vitro or in vivo 

recombination. Insertion in a non- essential region of the viral genome (e.g., region 
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El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 

5 ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 

10 transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 

15 cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 

20 possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, W138, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 

25 line such as, for example, CRL7030 and Hs578Bst. 
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For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 

5 appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
The selectable marker in the recombinant plasmid confers resistance to the selection 

10 and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

15 A number of selection systems may be used, including but not limited to the 

herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al.. 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 

20 Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 

25 418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87^95 (1991); 

Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
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260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217. 
(1993); May, 1993, TIB TECH 11(5): 155-215); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 

5 recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.). Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 

10 Biol. 150: 1 (1981), which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
cloning, Vol.3; (Academic Press, New York, 1987)). When a marker in the vector 

15 system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et ah, Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 

20 invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 

25 the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
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USA 77:2197 (1980)), The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
5 method knov^n in the art for purification of an immunoglobulin.molecule, for 

example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen after Protein A, and sizing column chromatography), 
centrif ugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 

10 fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 

15 90 or 100 amino, acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 

20 used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 

25 Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474.981 ; Gillies et al., PNAS 
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89:1428-1432 (1992); Fell et aL, J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
5 than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 

10 fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 

15 in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 

5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:11337- 11341(1992) (said references incorporated by reference in their 

20 entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
use in immunoassays using methods known in the art. Further, the polypeptides 
25 corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
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consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 

5 disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 

10 232,262). Alternatively, deleting the Fc part after the fusion protein has been 

expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 

15 identify antagonists of hIL-5. (See, Bennett et al,, J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 

20 tag provided in a pQE vector (QIAGEN, inc., 9259 Eton Avenue, Chatsworth, CA, 
9131 1), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 

25 corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal., Cell 37:767 (1984)) and the "flag" tag. 
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The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
5 treatment regimen. Detection can be facilitated by coupling the antibody to a 

detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 

10 substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 

15 peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 

20 includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, lllln 
or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
25 a radioactive metal ion, e.g., alpha-emitters such as, for example, 213Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
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paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
5 puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 
thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 

10 dichlorodiamine platinum (11) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 

IS response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, 6-interferon, nerve growth 

20 factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF>beta, AIM 1 (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi etaL Int, Immunol., 6:1567-1574 (1994)), VEGl (See, International 
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 

25 angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("lL-6"), 
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granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 

stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 

useful for immunoassays or purification of the target antigen. Such solid supports 
5 include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 

polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 

known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 

Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
10 et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 

Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 

623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 

In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 

Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
15 And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 

Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 

Baldwin et aL (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 

Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 

Rev. 62:1 19-58 (1982). 
20 Alternatively, an antibody can be conjugated to a second antibody to form an 

antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 

is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 

administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
25 be used as a therapeutic. 
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Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 

5 marker that is differentially expressed at various stages of differentiation and/or 

maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 

10 include magnetic separation using antibody-coated magnetic beads, "panning" with 
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al. Cell 96:731-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 

15 disease (MRD) in acute leukemic patients) and "non-self" cells in transplantations to 
prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

20 Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 

25 assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 
gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
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complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 

5 reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 

10 Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4^ C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4"" C, washing the beads in lysis buffer and resuspending the beads in 

15 SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 

20 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 

Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 

25 sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
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fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 

5 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 

10 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. I, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

15 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

20 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 

25 known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
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eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
5 example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
10 scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

15 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 

20 but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 

25 and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
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and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutically 
5 acceptable compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 

10 Some of these approaches are described in more detail below. Armed with the 

teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 

IS combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 
20 with other types of treatments (e.g., radiatipn therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
25 to a human patient for therapy or prophylaxis. 
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It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 

5 thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those w^ith a 
dissociation constant or Kd less than 5 X 10"^ M, 10 ' M, 5 X 10 ' M, 10 ^ M, 5 X 10"^ 
M, 10-^ M, 5 X 10 ' M, 10-' M, 5 X 10'^ M, 10"^ M, 5 X 10' M, 10"' M, 5 X 10' M, 

10 10' M, 5 X 10' M, 10' M, 5 X 10"*° M, 10'^° M, 5 X 10'^^ M, 10'*' M, 5 X 10 M, 10' 
*2 M. 5 X 10 *' M, 10- M, 5 X 10 *^ M, lO"*^ M. 5 X 10 '' M, and 10 " M. 



Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
IS antibodies or functional derivatives thereof, are administered to treat, inhibit or 

prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
20 protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
25 Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
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(1993); May, TIBTECH 11(5):155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausiibel et aL 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
5 (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 

10 operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 

15 antibody encoding nucleic acids (Roller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 (1989). In specific 
embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

20 Delivery of the nucleic acids into a patient may be either direct, in which case 

the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

25 In a specific embodiment, the nucleic acid sequences are directly administered 

in vivo, where it is expressed to produce the encoded product. This can be 
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accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 

5 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

10 e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. in another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

15 cell specific uptake and expression, by targeting a specific rejceptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 

20 Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 

25 genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
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facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al„ Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 

5 use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4: 129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:1 10-114 (1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 

10 Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 

15 Opinion in Genetics and Development 3:499-503 (1993) present a review of 

adenovirus-based gene therapy. Bout et al.. Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:43 1 -434 (1991); Rosenfeld et 

20 al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Inyest. 91:225-234 (1993); 
per Publication W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 

25 5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 

5 to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 

10 electroporation, microinjection, infection v/'ith a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcel I -mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al„ Meth, 

15 Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 

20 expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

25 determined by one skilled in the art. 
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Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 
5 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

10 In an embodiment in which recombinant cells are used in gene therapy, 

nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 

15 maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 

20 gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 

25 preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
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therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
5 limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 

10 

Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 

IS aspect, the compound is substantially purified (e.g., substantially free from 

substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 
Formulations and methods of administration that can be employed when the 

20 compound comprises a nucleic acid or an immunoglobulin are described above; 

additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 

25 microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g.. Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
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construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
5 or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 

10 including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

in a specific embodiment, it may be desirable to administer the pharmaceutical 

15 compounds or compositions of the invention locally to the area in need of treatment; 
this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 

20 including membranes, such as sialastic membranes, or fibers. Preferably, when 

administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 

25 al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
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and Fidler (eds.), Uss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 

5 supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 

10 Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci, Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 

15 (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 

20 acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 

25 with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
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Joliotetal., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 

5 compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 

10 "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 

15 solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 

20 can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion,' 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 

25 pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 

5 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 

10 composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 

15 composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 

20 Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 

25 The amount of the compound of the invention which will be effective in the 

treatment, inhibition and prevention of a disease or disorder associated with aberrant 
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expression and/or activity of a polypeptide of the Invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of 
5 the disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
10 patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
15 dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising 
one or more containers filled with one or more of the ingredients of the 
20 pharmaceutical compositions of the invention. Optionally associated with such 
container(s) can be a notice in the form prescribed by a governmental agency 
regulating the manufacture, use or sale of pharmaceuticals or biological products, 
which notice reflects approval by the agency of manufacture, use or sale for human 
administration. Diagnosis and Ima^ging 
25 Labeled antibodies, and derivatives and analogs thereof, which specifically 

bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
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diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 

5 fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 
The invention provides a diagnostic assay for diagnosing a disorder, 

10 comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder With 

15 respect to cancer, the presence of a relatively high amount of transcript in biopsied ^ 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 

20 thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol, 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 

25 protein gene expression include immunoassays, such as the enzyme linked 

immunosorbent assay (ELISA) and the radioimmunoassay (RI A). Suitable antibody 
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assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12ln), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

5 One aspect of the invention is the detection and diagnosis of a disease or 

disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneal ly) to a subject an effective amount of a labeled molecule which 

10 specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 

15 detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

20 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

25 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., *'Immunopharmacokinetics of 
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Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S,W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 

5 of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 

10 In an embodiment, monitoring of the disease or disorder is carried out by 

repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
15 known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
20 (MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
a!., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
25 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 



wo 00/61623 



PCT/USOO/08979 



234 

yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRl). 
Kits 

The present invention provides kits that can be used in the above methods. In 
5 one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 

10 the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 

IS be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 

20 substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-poly peptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 

25 kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 
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In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 

5 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 

10 the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

15 In one diagnostic configuration, test serum is reacted with a solid phase 

reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 

20 bound anti- antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

25 The solid surface reagent in the above assay is prepared by known techniques 

for attaching protein material to solid support material, such as polymeric beads, dip 
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Sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
5 Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
ant!gen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
10 surface-bound anti-antigen antibody. 



Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 

15 second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

20 Examples of domains that can be fused to polypeptides of the present 

invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 

25 of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
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polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 

5 of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
combination thereof, including both entire domains and portions thereof), resulting in 

10 chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP A 394,827; Traunecker et al., Nature 331 :84-86 (1988).) 

15 Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964(1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 

20 proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 

25 would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
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example, human proteins, such as hlL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hlL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 
5 Moreover, the polypeptides of the present invention can be fused to marker 

sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 91311), among others, many of which are commercially available. 
10 As described in Gentz et ah, Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al.. Cell 37:767 
(1984).) 

15 Thus, any of these above fusions can be engineered using the polynucleotides 

or the polypeptides of the present invention. 

Vectors, Hos t Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of 
20 the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

25 The polynucleotides may be joined to a vector containing a selectable marker 

for propagation in a host. Generally, a plasmid vector is introduced in a precipitate. 
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such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 

5 promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 

10 portion of the transcripts expressed by the constructs will preferably include a 

translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G4I8 or neomycin 

15 resistance for eukaryotic cell culture and tetracycline, kana'mycin or ampicillin 

resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 

20 insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 

25 pNH16a, pNHlSA, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3. pDR540, pRIT5 available from Pharmacia Biotech^ 

i 
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Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTI 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ,pGAPZ, pGAPZalph, 
5 pPIC9, pPlC3.5, pHIL-D2, pHlL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
10 transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

15 A polypeptide of this invention can be recovered and purified from 

recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 

20 preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
25 synthetic procedures; and products produced by recombinant techniques from a 

prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
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insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
5 mediated processes. Thus, it is well known in the art that the N-terminai methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 

10 the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 

j3 formaldehyde using O2. This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for Oj. Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes {AOXl) is 

20 highly active. In the presence of methanol, alcohol oxidase produced from the AOXl 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et a/., Mol Cell. Biol 5: II 1 1-21 (1985); Koutz, P.J, et al. 
Yeast 5'A61'11 (1989); Tschopp, J.F., et aL Nucl. Acids Res, 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 

25 present invention, under the transcriptional regulation of all or part of the AOXl 
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regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 

5 as described in 'Tichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg. eds. The Humana Press, Totowa, NJ, 1998. This expression vector allov^^s 
expression and secretion of a protein of the invention by virtue of the strong AOXl 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 

jQ Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 

pYDl, pTEFl/Zeo, pYES2/GS, pPlCZ, pGAPZ, pGAPZalpha, pPlC9, pPIC3.5, " 
pHlL-D2, pHIL-Sl, pPlC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 

15 including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 

20 yeast culture in the absence of methanol 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 

25 sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
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which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 

5 (see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International Publication No. WO 96/29411, 
published September 26, 1996; International Publication No. WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 

10 which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al.. Nature, 
310:105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 

15 polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 

20 aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline. sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 
amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 

25 acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
amino acid can be D (dextrorotary) or L (levorotary). 
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The invention encompasses polypeptides which are differentially modified 
during or after translation, e,g., by glycosylation, acetylation, phosphorylation, 
amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 
5 chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH4; acetylation, formylation, oxidation, reduction; metabolic 
synthesis in the presence of tunicamycin; etc. 

Additional post-translational modifications encompassed by the invention 
10 include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
addition or deletion of an N-terminal methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
15 such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
20 immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
25 may include one, two, three or more attached chemical moieties. 
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The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about I kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 

5 molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

10 The polyethylene glycol molecules (or other chemical moieties) should be 

attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20: 1028-1035 (1992) (reporting 

15 pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 

20 those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 

25 One may specifically desire proteins chemically modified at the N-terminus. 

Using polyethylene glycol as an illustration of the present composition, one may 
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select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 

5 The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. . 
Selective proteins chemically modified at the N-terminus modification may be 
accomplished by reductive alkylation which exploits differential reactivity of different 

10 types of primary amino groups (lysine versus the N-terminal) available for 

derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 

15 dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably, Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
tetramers. In additional embodiments, the multimers of the invention are at least 

20 dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO:Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 

25 fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
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sequences. In a specific ennbodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
5 multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer {e.g., containing 
polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

10 As used herein, the term heteromer refers to a multimer containing one or 

more heterologous polypeptides {Le., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 

15 least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 

20 invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetfamers, are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 

25 invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
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residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 

5 occurring) polypeptide. In another instance, the covalent associations are the 

consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 

10 contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 

15 another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g.. International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat No. 5,073,627 

20 (hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 

25 polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote mulUmerization of the proteins in which they are found. Leucine 
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Science 240: 1759, (1988)), and have since been found in a variety of different 
proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 

5 suitable for producing soluble multimeric proteins of the invention are those described 
in PCX application WO 94/10308, hereby incorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 

10 supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 

15 (1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 

20 containing Rag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
25 known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 



wo 00/61623 



PCT/USOO/08979 



250 

molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
5 located within the sequence of the polypeptides desired to be contained in the 

multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 

10 containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 

15 entirety). 

Alternatively, multimers of the invention may be generated using genetic 
engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 

20 Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 

25 orientation from the original C-terminus to the N-terminus (lacking the leader 

sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
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reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
5 liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

Uses of the Polynucleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
10 reagents. The following description should be considered exemplary and utilizes 
known techniques. 

The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
15 polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
20 exon in the genomic DNA. These primers are then used for PCR screening of. 

somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 

Similariy, somatic hybrids provide a rapid method of PCR mapping the 
25 polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
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can be achieved with panels of specific chromosonme fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 
5 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 

10 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 

15 more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 

Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 

20 of a particular disease. (Disease mapping data are found, for example, in V. 

McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) ,) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

25 Thus, once coinheritance is established, differences in the polynucleotide and 

the corresponding gene between affected and unaffected individuals can be examined. 
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First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PGR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 

5 mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 

10 individuals as compared to unaffected individuals can be assessed using 

polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
15 of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 
20 In still another embodiment, the invention includes a kit for analyzing samples 

for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
25 embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
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containing a 31'mer-encl internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
5 whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 

10 of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 

IS estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 

20 comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
25 spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
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obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
5 method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip'' or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 

10 polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

15 The present invention encompasses polynucleotides of the present invention 

that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 

20 polyamide type of DNA analog and the monomeric units for adenine, guanine, 
thymine and cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 

25 L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
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tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
5 range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8''-20° C, vs. 4°-16° C for the DNA/DNA 15- 
10 mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 

IS which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 

20 leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. R et al., 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 

25 Neoplastic Diseases of the Blood, Vol 1., Wiernik, P. H. et al. eds., 16M82 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
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cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 
et al., supra) It is likely that mutated or altered expression of specific genes is 
5 involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 

10 cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 

15 proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et ah, Proc. Natl. Acad. 
Sci. 85: 1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 

20 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 

25 "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al,, 
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Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 241: 456 (1988); and 
Dervan et al.. Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and 

5 complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et al.. Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 

10 formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule.into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treat or prevent disease. 

15 Polynucleotides of the present invention are also useful in gene therapy. One 

goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 

20 thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 

25 restriction enzymes, and probed on a Southern blot to yield unique bands for 

identifying personnel. This method does not suffer from the current limitations of 
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"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 

5 to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 

10 individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 

15 synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 

surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class 11 
HLA gene, are used in forensic biology to identify individuals. (Eriich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 

20 amplified, they are digested with one or more restriction enzymes, yielding an 

identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 

25 particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
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probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

5 In the very least, the polynucleotides of the present invention can be used as 

molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 

10 antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 

15 following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 

20 3096 ( 1987).) Other antibody-based methods useful for detecting protein gene 

expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (112In), and 

25 technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 
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In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
5 emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 

10 an appropriate detectable imaging moiety, such as a radioisotope (for example, 13 1 1, 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously. or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 

15 needed to produce diagnostic images. In the case of a radioisotope moiety, for a 

human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W, Burchiel et al., "Immunopharmacokinetics 

20 of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 

25 or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression leveU whereby an increase or decrease In the assayed 
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polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
predisposition for the development of the disease, or may provide a means for 
5 detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 

10 and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the . 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 

15 supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

20 Similarly, antibodies directed to a polypeptide of the present invention can 

also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 

25 (receptor). 
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At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
5 a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 

Gene Therapy Methods 

10 Another aspect of the present invention is to gene therapy methods for 

treatingor preventing disorders, diseases and conditions. The gene therapy methods 
relate to the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) 
sequences into an animal to achieve expression of a polypeptide of the present 
invention. This method requires a polynucleotide which codes for a polypeptide of the 

IS invention that operatively linked to a promoter and any other genetic elements 

necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art, see, for example, WO90/1 1092, which 
is herein incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 

20 polynucleotide (DNA or RNA) comprising a promoter operably linked to a 

polynucleotide of the invention ex v/vo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
art. For example, see Belldegrun et al., J. Natl. Cancer Inst, 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53: 107-1 1 12 (1993); Ferrantini et al., J. 

25 Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int J. Cancer 60: 221-229 
(1995); Ogura et al.. Cancer Research 50: 5102-5106 (1990); Santodonato, et al.. 
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Human Gene Therapy 7:1-10 (1996); Santodonato, et al., Gene Therapy 4:1246-1255 
(1997); and Zhang, et al., Cancer Gene Therapy 3: 31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 

5 injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 
delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutically 

10 acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
into the cell, including viral sequences, viral particles, liposome formulations, 

15 lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

20 The polynucleotide vector constructs of the invention used in the gene 

therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFlA^S, 

25 pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 
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Any Strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 

5 respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 

10 native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 

15 polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 
spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 

20 gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 

25 fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
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injection into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 

5 are particularly competent in their ability to take up and express polynucleotides. 

For the naktdnucleic acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 

10 the artisan of ordinary skill will appreciate, this dosage will vary according to the 

tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by diose of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 

15 into the interstitial space of tissues. However, other parenteral routes may also be 

used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

20 The naked polynucleotides are delivered by any method known in the art, 

including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 

The constructs may also be delivered with delivery vehicles such as viral 

25 sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 
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In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
5 tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
10 by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 

265: 10189-10192 (1990), which is herein incorporated by reference), in functional 
form. 

Cationic liposomes are readily available. For example, 
Nf l-2,3-dioleyloxy)propylJ-N,N,N-triethylammonium (DOTMA) liposomes are 
IS particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

20 Other cationic liposomes can be prepa,i;ed from readily available materials 

using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/11092 
(which is herein incorporated by reference) for a description of the synthesis of 
DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g.. Feigner et al., Proc. 

25 Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 

Similar methods can be used to prepare liposomes from other cationic lipid materials. 
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Similarly, anionic and neutral liposomes are readily available, such as from 
Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
5 dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 

10 dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 

(DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 

15 hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 

20 produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 

25 in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 
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acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
5 suspension of preformed MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
then the preformed liposomes are mixed direcdy with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 

10 to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca^*-EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
394:483 (1975); Wilson et al.. Cell , 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 

15 Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. BioL Chem., 255:10431 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al,, 
Science, 215:166 (1982)), which are herein incorporated by reference. 

20 Generally, the ratio of DNA to liposomes will be from about 1 0: 1 to about 

1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 
ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 

25 mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 
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(which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
5 complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 

10 spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 
virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 

15 include, but are not limited to, the PE501, PA317, R-2. R-AM. PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are not limited to, electroporation, 

20 the use of liposomes, and CaP04 precipitation. In one alternative, the retroviral 

plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of the invention. Such retroviral vector 

25 particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 
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In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 

5 life cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 
mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years with an excellent safety profile (Schwartzet al.. Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 

10 demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeid et al.,Science , 252:43 1-434 (1991); 
Rosenfeld et al., Cell, 68: 143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

15 Suitable adenoviral vectors useful in the present invention are described, for 

example, in Kozarsky and Wilson, Curr. Opin. Genet Devel., 3:499-503 (1993); 
Rosenfeld et al.. Cell , 68:143-155 (1992); Engelhardt et al.. Human Genet. Then, 
4:759-769 (1993); Yang et al., Nature Genet, 7:362-369 (1994); Wilson et al.. 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224. which are herein 

20 incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 
constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 

25 invention. 
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Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 

5 a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: El a, Elb, 
E3, E4, E2a, or LI through L5. 

in certain other embodiments, the cells are engineered, ex vivo or in vivo^ 
using an adeno-associated virus (AAV). AAVs are naturally occurring defective 

10 viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 

15 the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 

20 is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al.. Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 
which are infected with a helper virus, using any standard technique, including 
lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 

25 viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes vinises. 
Once the packaging cells are transfected and infected, they will produce infectious 
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AAV viral particles which contain the polynucleotide construct of the invention. 
These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product 
5 Another method of gene therapy involves operably associating heterologous 

control regions and endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/29411, published September 26, 1996; International Publication NO: WO 

10 94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 

86:8932-8935 (1989); and Zijistra et al., Nature, 342:435-438 (1989). This method 
involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 

15 art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiendy 
complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 

20 polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. 
Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 

25 restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3" end of the 
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amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 

The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
5 liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below, 

10 The promoter-targeting sequence construct is taken up by cells. Homologous 

recombination between the construct and the endogenous sequence takes place, such 
that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 

15 administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
factors, VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 

20 factor, colony stimulating factor, macrophage colony stimulating factor, 

granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

Preferably, the polynucleotide encoding a polypeptide of the invention 
contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 

25 to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
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homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
5 molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 
depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 

10 during surgery. For example, direct injection of naked calcium 

phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al.. Science, 243:375(1989)). 

A preferred method of local administration is by direct injection. Preferably, a 

15 recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 

20 construct of the present invention in or around a surgical wound. For example, 

patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 

25 recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
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administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
5 performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:11277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 

10 gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 

15 upon a number of factors including, for example, the chemical structure and 

biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 

20 the subject. The precise amount, number of doses, and timing of doses will be 

determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

25 
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The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
5 activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
10 invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of the immune system, by activating or inhibiting the proliferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
15 pluripotent stem cells. The etiology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases, 
disorders,and/or conditions, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used as a marker or detector of a particular immune system disease 
20 or disorder. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
25 differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
cells, in an effort to treat or prevent those diseases, disorders, and/or conditions 
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associated with a decrease in certain (or many) types hematopoietic cells. Examples 
of immunologic deficiency syndromes include, but are not limited to: blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 

5 Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 

10 present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 

15 deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 

thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment or 

20 prevention of heart attacks (infarction), strokes, or scarring. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, and/or diagnosing autoimmune 
diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 

25 cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoimmune diseases, disorders, 
and/or conditions. 

5 Examples of autoimmune diseases, disorders, and/or conditions that can be 

treated, prevented, and/or diagnosed or detected by the present invention include, but 
are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 
Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 

10 Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 

Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 
disease. 

15 Similarly, allergic reactions and conditions, such as asthma (particularly 

allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention. Moreover, these molecules can be used to treat anaphylaxis, 
hypersensitivity to an antigenic molecule, or blood group incompatibility. 

20 A polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 
response is also involved in GVHD, but, in this case, the foreign transplanted immune 

25 ceils destroy the host tissues. The administration of a polynucleotides or 

polypeptides, or agonists or antagonists of the present invention that inhibits an 
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immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention may also be used to modulate inflammation. For example, the 
5 polypeptide or polynucleotide or agonists or antagonist may inhibit the proliferation 
and differentiation of cells involved in an inflammatory response. These molecules 
can be used to treat, prevent, and/or diagnose inflammatory conditions, both chronic 
and acute conditions, including chronic prostatitis, granulomatous prostatitis and 
malacoplakia, inflammation associated with infection (e.g., septic shock, sepsis, or 
10 systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, 
cytokine or chemokine induced lung injury, inflammatory bowel disease, Crohn's 
disease, or resulting from over production of cytokines (e.g., TNF or IH.) 

15 Hyperproliferative Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 

can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 

and/or conditions, including neoplasms. A polynucleotides or polypeptides, or 

agonists or antagonists of the present invention may inhibit the'proliferation of the 
20 disorder through direct or indirect interactions. Alternatively, a polynucleotides or 

polypeptides, or agonists or antagonists of the present invention may proliferate other 

cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 

antigenic qualities of the hyperproliferative disorder or by proliferating, 
25 differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 

conditions can be treated, prevented, and/or diagnosed. This immune response may 
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be increased by either enhancing an existing immune response, or by initiating a new 
immune response. Alternatively, decreasing an immune response may also be a 
method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent 

5 Examples of hyperproliferative diseases, disorders, and/or conditions that can 

be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in the: colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 

10 ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 

15 diseases, disorders, and/or conditions include, but are not limited to: 

hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobulinemia, Gaucher' s Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

20 One preferred embodiment utilizes polynucleotides of the present invention to 

inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 

25 proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 
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Another embodiment of the present invention provides a method of treating or 
preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
5 polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 

10 Nabei, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 

15 be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 

20 external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 

25 destruction of the messenger RNA, the prevention of the post-translational 
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modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
5 the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 

10 320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally proliferating 

15 and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 

20 polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 

25 polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 
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By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant- 
5 Any amount of the polynucleotides of the present invention may be 

administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 

10 decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

15 The present invention is further directed to antibody-based therapies which 

involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 

20 monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceutical ly acceptable compositions as known in the art or as 
described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
25 present invention locally or systemically in the body or by direct cytotoxicity of the 
antil)ody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
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of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 
5 In particular, the antibodies, fragments and derivatives of the present invention 

are useful for treating, preventing, and/or diagnosing a subject having or developing 
cell proliferative and/or differentiation diseases, disorders, and/or conditions as 
described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

10 The antibodies of this invention may be advantageously utilized in 

combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 

IS neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of diseases, disorders, and/or conditions related to polynucleotides or 
polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 

20 polypeptides, including fragements thereof. Preferred binding affinities include those 
with a dissociation constant or Kd less than SXIO'^M, IQ-^M, SXIO'^M, lO'M, 5X10* 
V iO*M, 5X10'^, lO'M, 5X10*'^ lO'^V, 5X10*'*M, lO'^^M, SXIO ^'M, lO'^X 
5X10 *X iO '^M, SXIO '^M, 10-*^M, SXIO '^M, and 10 "^M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 

25 angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 
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herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Nat! 
Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
5 Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et a!.. 
Cancer Metastasis Rev. 17(2): 155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 

10 thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 

15 apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 

20 expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(l-2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact Apr 24;l 1 1-1 12:23-34 (1998), J Mol Med.76(6):402.12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 

25 reference). 
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Polypeptides, including protein fusions to, or fragments thereof, of the present 
invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
directed to said polypeptides as described elsewere herein, or indirectly, such as 

5 activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., CurrTop Microbiol Immunol 1998;231: 125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 

10 compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 

15 heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
20 invention 'vaccinated' the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 



Cardiovascular Disorders 
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Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

Cardiovascular diseases, disorders, and/or conditions include cardiovascular 

5 abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 
arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 

10 levocardia, tetralogy of f allot, transposition of great vessels, double outlet right 
ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects, Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 

15 disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 

20 septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 

25 cardiovascular tuberculosis. 
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Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
5 syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

10 Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 

hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

15 Myocardial diseases include alcoholic cardiomyopathy, congestive 

cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

20 Myocardial ischemias include coronary disease, such as angina pectoris, 

coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 

25 Klippel-Trenaunay-Weber Syndrome, Sturge- Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
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diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
erythromelalgia, hemorrhoids, hepatic veno-occliisive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 

5 occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 
Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 

10 aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 

15 obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 

20 Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 

25 embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
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thrombosis, retinal vein occlusion, carotid artery thronribosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
5 injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
10 are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 

15 accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 

20 invention are described in more detail herein. 

Anti-ApgiQggffiesis ActiyjjtY 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
25 Rastinejad et aL, Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
5 pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et al., 
Biotech. 9:630-634 (1991); Folkman et ai. N. Engl, J. Med., 333:1151-1163 (1995); 

10 Auerbach et al., J. Microvasc. Res. 29:401-411 (1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. Opthalmol. 94:715-743 (1982); and Folkman et al. Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 

15 accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235:442-441 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of the invention, as well as agonists or 

20 antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et al.. Medicine, 2d Ed., J, B, Lippincott Co., Philadelphia (1985)).Thus, the 

25 present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
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individual in need thereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention. For exanfiple, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 
of additional methods in order to therapeutically treator prevent a cancer or tumor. 

5 Cancers which may be treated, prevented, and/or diagnosed with polynucleotides, 
polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 

10 Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood born tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

15 Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 

agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 

20 mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 

25 conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
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artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 

5 wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 

10 granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 

15 Within one embodiment of the present invention polynucleotides, 

polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., bums), and is preferably 

20 initiated after the proliferative phase has had time to progreiss (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 

25 retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
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neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not linnited to: neovascular glaucoma, diabetic 
retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 

5 macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. See, e.g.. reviews by Waltman et a/., Am. J, Ophthal 55:704-710 
(1978) and Gartner etal, Surv, Ophthal 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for 

10 treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 
Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 

15 pathological conditions however, capillaries may extend into the cornea from the 
pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization, 

20 including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), 
toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

25 Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
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antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 
prepared as described above, may also be administered directly to the cornea. Within 

5 preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 

10 response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance. 

15 The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
cornea from the advancing blood vessels. This method may also be utilized shortly 

20 after a corneal insult in order to prophylactically prevent corneal neovascularization. 
In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 

25 3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 
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Within another aspect of the present invention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
antagonist and/or agonist to the eye, such that the formation of blood vessels is 

5 inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 
placed in any location such that the compound is continuously released into the 

10 aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 
vessels is inhibited. 

15 Within particularly preferred embodiments of the invention, proliferative 

diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
be initiated prior to the acquisition of severe disease requiring photocoagulation. 

20 Within another aspect of the present invention, methods are provided for 

treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 
compound may be administered topically, via intravitreous injection and/or via 

25 intraocular implants. 

Additionally, diseases, disorders, and/or conditions which can be treated. 
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prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
hemophilic joints, hypertrophic scars, nonunion fractures, Osler-Weber syndrome, 
5 pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood born 
tumors such as leukemias, tumor metastasis, Kaposi*s sarcoma, benign tumors, for 

10 example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 

15 hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 

20 control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 

25 sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control. 
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possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

5 Polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 

10 invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 

15 tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 

20 during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
25 agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
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site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 

5 incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 
agonists and/or agonists may be administered to the resection margin of a wide 

10 variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 

15 invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel. Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor-1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 

20 group" transition metals. ^> 
Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

25 Representative examples of vanadium complexes include oxo vanadium 

complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
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include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetyl acetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

5 Representative examples of tungsten and molybdenum complexes also include 

oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 

10 molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 

15 molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 

20 protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
(Murata et al.. Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 
Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 

25 3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 
4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 
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Interferons; 2 Macroglobulin-serum; ChlMP-3 (Pavloff et al., J. Bio. Chem. 
267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasulfate; Eponenfiycin; Camptothecin; Fumagillin 
(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 

5 Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 
alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659-1664, 1987); 
Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
chloroanthronilic acid disodium or "CCA"; Takeuchi et aL, Agents Actions 36:312- 
316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 

10 and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis 
that could be treated, prevented, and/or diagnosed by the polynucleotides or 

15 polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 
melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 

20 osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis ^ 

25 and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
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graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
5 could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblastic, promyelocytic, myelomonocytic, monocytic, and 

10 erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 

15 chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Swing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 

20 . papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinorna, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 

25 craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 
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Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 

5 lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 
Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 

10 syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) 
and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

15 

Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 

20 epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 

25 tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, bums resulting from heat 
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exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
5 the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelial ization from the wound bed. The following are a non- 
10 exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
IS homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 
20 Jt is believed that the polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation of epithelial cells such as 
25 sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
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liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 

5 invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may also stimulate 

10 healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 

15 glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 

20 agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 

25 intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
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surface to aid more rapid healing and to prevent progression of inflammatory bowel 
disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 

5 intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 

10 the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
prevent or treat acute or chronic lung damage. For example, emphysema, which 

15 results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 

20 mvention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 

25 invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
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fulminant liver failure caused by cirrhosis, liver dannage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
5 of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and U diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
10 polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 

15 Nervous system diseases, disorders, and/or conditions, which can be treated, 

prevented, and/or diagnosed with the compositions of the invention (e.g., 
polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 
result in either a disconnection of axons, a diminution or degeneration of neurons, or 

20 demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
either the central (including spinal cord, brain) or peripheral nervous systems: (1) 
ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 

25 In neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
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injury or associated with surgery, for example, lesions which sever a portion of the 
nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 

5 system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 
with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 
virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 

10 process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 
lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B12 deficiency, folic 

15 acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 
degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy, Bell's palsy), systemic lupus 
erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 

20 including alcohol, lead,.or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 
disease including, but not limited to, multiple sclerosis, human immunodeficiency 
virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 
multifocal leukoencephalopathy, and central pontine myelinolysis. 

25 In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 

antagonists of the invention are used to protect neural cells from the damaging effects 
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of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat, prevent, and/or diagnose neural cell injury associated with 
cerebral hypoxia. In one aspect of this embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 

5 and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 

10 treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 
In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 

15 a nervous system disorder may be selected by testing for biological activity in 

promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) increased production of a 

20 neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 

25 such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 

10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
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known in the art, such as, for example, the methods set forth in Pestronk et al. (Exp. 
Neurol. 70:65-82 (1980)) or Brown et al, (Ann. Rev. Neurosci. 4: 17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known 
5 in the art and depending on the molecule to be measured; and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
10 that may be treated, prevented, and/or diagnosed according to the invention include, 
but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
15 such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 
spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

20 

Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
25 and differentiation of B and/or T cells, infectious diseases may be treated, prevented, 
and/or diagnosed. The immune response may be increased by either enhancing an 
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existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

5 Viruses are one example of an infectious agent that can cause disease or 

symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 

10 Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, 
Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as. Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 

15 virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
Vaccinia), Reoviridae (e.g., Rotavirus). Retroviridae (HTLV-I, HTLV-II, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 

20 chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 
opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 

25 and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 

invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
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diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose; meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 
5 are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 

10 that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g.. Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans. Aspergillosis, Bacillaceae 

15 (e.g.. Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
(e.g., Borrelia burgdorferi), Brucellosis, Candidiasis, Campylobacter, 
Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g.. Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g.. Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 

20 Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 

Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 
Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 

25 Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g.. 

Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
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families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 

5 Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia. Gonorrhea, 
meningitis (e.g., mengitis types A and B), Chlamydia^ Syphilis, Diphtheria, Leprosy, 
Paratubercuiosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 

10 cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 

Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 

15 meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 

20 Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
Plasmodium virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 

25 dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
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polypeptides, or agonists or antagonists of the invention, can be used totreat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose malaria. 

5 Preferably, treatment or prevention using a polypeptide or polynucleotide 

and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the 

10 polypeptide or polynucleotide of the present invention can be.used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

Re generation 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
15 invention can be used to differentiate, proliferate, and attract cells, leading to the 

regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 
osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
20 surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
25 occurs without or decreased scarring. Regeneration also may include angiogenesis. 
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Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
5 could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

10 Similarly, nerve and brain tissue could also be regenerated by using a 

polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 

IS conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington^s disease, amyotrophic lateral sclerosis, and Shy- 

20 Drager syndrome), could all be treated, prevented, and/or diagnosed using the 

polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 



A polynucleotide or polypeptide and/or agonist or antagonist of the present 
25 invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils. 
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epithelial and/or endothelial cells) to a particular site in the body, such as 

inflammation, infection, or site of hyperproliferation. The mobilized ceils can then 

fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
5 invention may increase chemotaxic activity of particular cells. These chemotactic 

molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 

hyperproliferative diseases, disorders, and/or conditions, or any immune system 

disorder by increasing the number of cells targeted to a particular location in the body. 

For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
10 wounds and other trauma to tissues by attracting immune cells to the injured location. 

Chemotactic molecules of the present invention can also attract fibroblasts, which can 

be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 

antagonist of the present invention may inhibit chemotactic activity. These molecules 
15 could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 

conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 

present invention could be used as an inhibitor of chemotaxis. 



20 Binding Activity 

A polypeptide of the present invention may be lised to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 

25 of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 
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Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al., Current Protocols in Immunology 
l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
5 receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 

10 membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. colL 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

IS The assay may simply test binding of a candidate compound to the 

polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 
Alternatively, the assay can be carried out using cell-free preparations, 

20 polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of riiixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

25 Preferably, an ELISA assay can measure polypeptide level or activity in a 

sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
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antibody can measure polypeptide level or activity by either binding, directly or 
indirecdy, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 
identified by numerous methods known to those of skill in the art, for example, ligand 
5 panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 
family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 

10 into pools and used to transfect COS cells or other cells that are not responsive to the 
polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 

IS Following fixation and incubation, the slides are subjected to auto- 

radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 

20 can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 

25 be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 
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Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
effectively generating agonists and antagonists of polypeptides of the invention. See 
5 generally, U.S. Patent Nos. 5,605,793, 5,811,238, 5,830,721, 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion BiotechnoL 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O,, et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 

10 by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 

15 invention may be alterred by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 

20 heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-aipha, epidermal 
growth factor (EGF). fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

25 protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
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nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3. TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 
polypeptides of the invention. Biologically active fragments are those exhibiting 
5 activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 

10 An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions w^here the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 

15 compound to determine if the compound stimulates proliferation by determining the 
uptake of SfH] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[Hj thymidine. Both agonist and antagonist compounds may be identified by this 
.procedure. 

20 In another method, a mammalian cell or membrane preparation expressing a 

receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 

25 interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
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measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
5 The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or tQ bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 
can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 

10 includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 
invention includes a method of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 

15 biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 

20 directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 

25 Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
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pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

5 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

10 As discussed herein, polypeptides or antibodies of the invention may be 

associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 

15 (including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 

20 episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

25 By "toxin" is meant compounds that bind and activate endogenous cytotoxic 

effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
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toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to, radioisotopes 
known in the art, compounds such as, for example, antibodies (or complement fixing 

5 containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 

10 a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etqposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

15 

Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 

20 would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 

25 of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
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solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
5 of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 
invention. These methods comprise contacting such an agent with a polypeptide of the 

10 present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 

15 particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 

20 Briefly stated, large numbers of different small peptide test compounds are 

synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 

25 drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 
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This invention also contemplates the use of competitive drug screening assays 
in which neutralizing antibodies capable of binding polypeptides of the present 
invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
5 any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Antisense And Ribozyme (Antagonists) 

In specific embodiments, antagonists according to the present invention are 
10 nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 

complementary strand thereof, and/or to nucleotide sequences contained a deposited 
clone. In one embodiment, antisense sequence is generated internally by the 
organism, in another embodiment, the antisense sequence is separately administered 
(see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
15 Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 

Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
20 formation is discussed in, for instance, Lee et al.. Nucleic Acids Research, 6:3073 

(1979); Cooney et al.. Science, 241:456 (1988); and Dervan et al., Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
25 the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
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experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 

5 site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90''C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
HCI pH 7.5, lOmM MgCI2. lOMM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/HInd 111 site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 

10 polypeptide of the present invention may be used to design an antisense RNA 

oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 

15 mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellularly by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 

20 acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 
in the art. Vectors can be plasmid, viral, or others known in the art, used for 
replication and expression in vertebrate cells. Expression of the sequence encoding a 

25 polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
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or constitutive. Such promoters include, but are not limited to, the SV40 early 
promoter region (Bernoist and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al.. 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 

5 Acad, Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al.. Nature, 296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence 
complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 

10 "complementary to at least a portion of an RNA," referred to herein, means a 

sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 

15 complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

20 Oligonucleotides that are complementary to the 5' end of the message, e.g., 

the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' untranslated sequences of mRNAs have been shown to be effective at 
inhibiting translation of mRNAs as well. See generally, Wagner, R., Nature, 

25 372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
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could be used in an antisense approach to inhibit translation of endogenous mRNA. 
Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 

5 could be used in accordance with the invention. Whether designed to hybridize to the 
5" 3" - or coding region of mRNA, antisense nucleic acids should be at least six 
nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

10 The polynucleotides of the invention can be DNA or RNA or chimeric 

mixtures or derivatives or modified versions thereof, single-stranded or double- 
stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 

15 for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 
(1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 

20 triggered cleavage agents. (See, e.g.. Krol et al., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See. e.g., Zon, Pharm. Res., 5:539-549(1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent; etc. 

25 The antisense oligonucleotide may comprise at least one modified base moiety 

which is selected from the group including, but not limited to, 5-fluorouracil, 
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5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethy I uracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, l-methylinosine, 

5 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
S-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 
5'-methoxycarboxymethyIuracil, 5-methoxy uracil, 2-methylthio-N6- 
isopentenyladenine, uraciI-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 

10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 

5-methyluracil, uracil-5-oxyacetic acid methylester, uraci I -5-oxy acetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
15 moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
20 phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
25 run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 
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15:613 1-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et ah, FEBS Lett 
215:327-330(1987)).' 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 

5 commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl.. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

10 While antisense nucleotides complementary to the coding region sequence of 

the invention could be used, those complementary to the transcribed untranslated 
region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA. or 
a ribozyme (See, e.g., PCT Intemational Publication WO 90/1 1364. published 

15 October 4, 1990; Sarver et al. Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
corresponding to the polynucleotides of the invention, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 

20 sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
known in the art and is described more fully in Haseloff and Gerlach, Nature, 
334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 

25 the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
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increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
5 be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 

10 pol III or pol II promoter, so that transfected ceils will produce sufficient quantities of 
the ribozyme to destroy endogenous messages and inhibit translation. Since 
ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 

15 and proliferation effects of the polypeptides of the present invention on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
20 diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
25 tissue during wound healing. 
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The antagonist/agonist may also be employed to treat, prevent, and/or 
diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing diseases, 
disorders, and/or conditions, including but not limited to the diseases, disorders, 
5 and/or conditions listed throughout this application, associated with overexpression of 
a polynucleotide of the present invention by administering to a patient (a) an antisense 
molecule directed to the polynucleotide of the present invention, and/or (b) a 
ribozyme directed to the polynucleotide of the present invention, 
invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
10 invention 

Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues, due to various disease conditions such as 
IS thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
burns, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
20 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neuro-degenerative conditions such as Alzheimer's 
25 disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 
invention may have the ability to stimulate chondrocyte growth, therefore, they may 
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be employed to enhance bone and periodontal regeneration and aid in tissue 

transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 

skin aging due to sunburn by stimulating keratinocyte growth. 
5 The polypeptide of the invention may also be employed for preventing hair 

loss, since FGF family members activate hair-forming cells and promotes melanocyte 

growth. Along the same lines, the polypeptides of the present invention may be 

employed to stimulate growth and differentiation of hematopoietic cells and bone 

marrow cells when used in combination with other cytokines. 
10 The polypeptide of the invention may also be employed to maintain organs 

before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 

tissue of mesodermal origin to differentiate in early embryos. 



15 The polypeptide or polynucleotides and/or agonist or antagonists of the 

present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, henriatopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also be used to modulate mammalian characteristics, such as 

20 body height, weight, hair color, eye color, skin, percentage of adipose tissue, 

pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

25 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may be used to change a mammal's mental state or physical state by 
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influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 
5 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

10 Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1. 

15 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

20 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the y 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

25 Similarly preferred is a nucleic acid molecule wherein said sequence of 

contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
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range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table L 

5 Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 

10 contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 

15 the position of the V Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table I. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

20 Also preferred is an isolated nucleic acid molecule which hybridizes under 

stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

25 Also preferred is a composition of matter comprising a DNA molecule which 

comprises a human cDNA clone identified by a cDNA Clone Identifier in Table I, 
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which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

5 sequence which is at least 95% identical to a sequence of at least 50 contiguous 

nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 

10 at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

15 A further preferred embodiment is an isolated nucleic acid molecule 

comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
20 comprising a nucleotide sequence whichis at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
25 selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 

wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
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a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 

5 determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 

10 selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

15 A further preferred embodiment is a method for identifying the species, tissue 

or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 

20 wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species, tissue or cell type of a biological 
25 sample can comprise a step of detecting nucleic acid molecules comprising a 

nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
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one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
5 protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected fropi the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 ; 

10 and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1 . 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 

15 least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 

20 a panel of at least two nucleotide sequences, wherein at least one sequence in said 

panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 

25 and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
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clone in Table 1. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
5 amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
10 Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
15 sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

20 Further preferred is an isolated polypeptide comprising an amino acid 

sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

25 Also preferred is a polypeptide wherein said sequence of contiguous amino 

acids is included in the amino acid sequence of a secreted portion of the secreted 
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protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 

5 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table ! . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 

10 at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 

15 at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDN A Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
20 polypeptide comprising an amino acid sequence that is at least 90% identical to a 

sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
25 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 
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Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
5 defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 

10 and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 

15 polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in 
Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 

20 clone identified by a cDNA Clone Identifier in Table 1 and coatained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table I. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

25 Also preferred is a method for identifying the species, tissue or cell type of a 

biological sample which method comprises a step of detecting polypeptide molecules 
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in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table J ; and a complete amino acid sequence of a secreted 

5 protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 

10 molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
15 associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
20 contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table I. 
25 In any of these methods, the step of detecting said polypeptide molecules 

includes using an antibody. 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 

5 selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table I and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 

10 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 

sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 

15 acid sequence of SEQ ID NOiY wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Further preferred is a method of making a recombinant vector comprising 

20 inserting any of the above isolated nucleic acid molecule into a vector. .Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 

25 culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
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an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO: Y beginning with the residue at the position of the First Amino Acid of 
5 the Secreted Portion of SEQ ID NO:Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO:Y is 
defined in Table 1; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
10 clone in Table 1. The isolated polypeptide produced by this method is also preferred. 
Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
15 increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat. hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
20 goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 2, preferably excluded are one or more polynucleotides 
25 comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 



wo 00/61623 



PCT/USOO/08979 



are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
ail of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 
ID 

NO: 
X 


Contig ID 


Public Accession Numbers 


9 


HNSAD53 


19 


850871 


AA099387, AA099388, AA255541, AA256657 


12 


HSSGD52 


22 


845666 


T75428, R191 12, R44778, R48178, R48179, 

D/l/mQ ly^QAAl Dn(\A1f\ 14/105/11 DSOQA^ 
K44 / /o, Koy44 /, K /U4 jU, ri4zo4 1 , KoZyOD, 

H99336, N26442, N93753, W44908, W45166, 
W52643, AA127685, AA127785, AA541734, 
AA559052, AA577454, AA837786, AA857204, 
AA938585, AA436865, Dl 1 95 1 , AA442622. 
AA447921, AA678751, AA843629, AA861929, 
AA905576, AA917796, AA972078, A1084548, 
T 10746 


13 


HAPSA79 


23 


846517 


T78682, R48289, R48391, R49179, R49179, 
H42085, R90877, H71948, H73479, H75569. 
W24023, W60631, W60630, W74364. W76344, 
AA028967, AA029 1 34, AA043327, AA043328, 
AA082108, AA131883, AA131882, AA146937. 
AAI49513, AA149644, AA502173, AA588293, 
AA8 10705, AA931 102, AA995574, W29012, 
AA404374, AA635131, AA733045, AA780109, 
AA905202, AA928795, AA978196, AI089282, 
A1092790, Z26990, T24058. Z38370, Z42102 


13 


HAPSA79 


73 


887467 


T78682, R48289, R48391, R49179, R49179, 
H42085, R90877, H71948, H73479, H75569, 
W24023, W60631, W60630, W74364, W76344, 
AA028967, AA029134, AA043327, AA043328, 
AA082I08, AA131883, AA131882, AA146937, 
AA149513, AA149644, AA502173, AA588293, 
AA810705, AA931 102, AA995574, W29012, 
AA404374, AA635131, AA733045, AA780109, 
AA905202, AA928795. AA978196, AI089282, 
A1092790, Z26990, T24058. Z38370, Z42102. 
AI439728, AI440039, A1571763, AI131104, 
AI 1 3 1 505, Al 1 39050, AI 1 440 1 8, All 46486, 
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All 47653, A1282048, AI3 12742, A1342567, 
A1350488. A1351676 


13 


HAPSA79 


74 


878627 


T78682, R48289, R48391, R49179, R49179, 

H42085, R90877, H71948, H73479, H75569, 
W24023, W60631, W60630, W74364, W76344, 
AA028967, AA029134, AA043327, AA043328, 
AA082108, AA131883, AA131882, AA146937, 
AA149513. AA149644, AA502173, AA588293, 
AA8 10705, AA931 102, AA995574, W29012, 
AA404374, AA635131, AA733045, AA780109, 
AA905202, AA928795, AA978196, A1089282, 
AI092790, Z26990, T24058, Z38370, Z42102, 
AI439728, A1440039, A1571763, A1131 104, 
AI131505, A1139050, A1144018, AI146486, 
All 47653, AI282048. A13 12742, AI342567, 
AI350488, ADS 1676 


14 


HASAU84 


24 


846116 


T54072, R99331, R99423, H92966, H94196, 
H98910, N24243, N71838, N76693, W25638, 
AA280637, AA282003, AA287775, AA761419, 
AA975590, C03884, AI095435. A1095873 


18 


HTLFE57 


28 


791409 


T61071, T6n74, T65029, T85783, R51375, 
R643n, H19641, H20476, H20475, H41099, 
N23943, N31844, N72499, W31498, U5599I, 
W58172, W581 12, W72743, AA018419, 
AA041503, AA0561 10, AA058572, AA132154, 
AA210767, AA259063 


19 


HTADW91 


29 


844835 


R73343, AA427824, AA429042, AA627105, 
AA894462, AA434527 


23 


HEGAK44 


33 


852219 


H22619, H28173, H30770, H38160, H38161, 
H47626, H47928, R8345 1, R90899, R90900, 
H77842, H98457, N20006, N62472, N68589, 
N70064, N79192, N91977, W24308, W51878, 
W691 57, W69283, W86278, W86322, AAOlOOlO, 
AAO 10947, AAOl 1331, AA025439, AA025756, 
AA040784, AA041220, AA045200, AA045402, 
AA127325, AA132774, AA 1 5 1322, AA 1 5 1 323, 
AA235078, AA235187, AA243612, AA256598, 
AA283 142, AA493689, AA5 1 5704, AA52338 1 . 
AA534998, AA584247, AA632248, AA740359, 
AA742625, AA761102, AA769133, AA805765, 
AA805772, AA828160, AA916415, AA936239, 
AA939010, AA975682, AA975683, A1094486, 
W26195, AA641790, AA641820, AA443285/ 
AA476701. AA598872, AA628489, AA628769, 
AA633800, AA703908, AA709276. AA774823, 
AA777561, AA782472, AA846241, AA984395, 
AA992550. A1016471, A1016482, AI025758, 
AI075853, A1041370, Z38476, AA694293 


23 


HEGAiC44 


76 


859272 


H22619, H28173, H30770, H38160, H38161, 
H47626, H47928, R83451, R90899, R90900, 
H77842, H98457, N20006, N62472, N68589. 
N70064, N79192, N9i977, W24308, W51878, 
W69157, W69283, W86278, W86322, AAOlOOlO, 
AA010947, AAOl 1331, AA025439, AA025756, 
AA040784. AA041220. AA045200, AA045402, 
AA127325, AA132774, AA151322, AA151323, 
AA235078, AA235187, AA243612. AA256598, 
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AAOftUd? AA40'^^R0 AASIS7n4 AAS9'^'^Rl 
AAS'^4998 AA584247 AA632248 AA740359 
AA742625 AA761I02 AA769133 AA805765, 
AA805772, AA828160, AA916415, AA936239, 
AA939010, AA975682, AA975683, A1094486, 
W26195, AA641790, AA641820, AA443285, 
AA476701, AA598872, AA628489, AA628769, 
AA633800, AA703908, AA709276, AA774823, 
AA777561, AA782472, AA846241, AA984395, 
AA992550, AI016471, A1016482, AI025758, 
AI075853, A104I370, Z38476, AA694293 


25 


HBAFV19 


35 


843036 


AA480361, AA886008, AA704856, A1050770 


26 


HTXD017 


36 


845132 


W92862, W92861, AA064689, AA064647 


26 


HTXD017 


77 


843388 


W92862, W92861, AA064689. AA064647 


36 


HB1BB20 


78 


897484 


T55730, T55772, R10660, R38308, R40971, 
R5 1590, R5375U, K5375 1, K4Uy71, rl4zJ44, 
H43U6, H45702, H45753, H52665, AA025730, 

A AfYllfMI AAltAQ^fYX AAi^AflM AA^A'X*y^\^ 
AAUJ tV/jf AA 13461? J, AAI34oUZ, AAl*ljZO/ , 

AA9'l'l^4ft AA^'XIfiA? AAdfiOdUd AA49Q477 
AA230095 AA5 14696 AA922522 AA932271 
Ai074169, AA284706, AA287135, AA291748, 
AA29170i, AA443486, AA455817, AA626289, 
AA722825, T033 19, AA984833, A1003456, 
A1074545, A1042088, Z39044, Z42923, F04029, 
AI439151, A1560594, An41636, A1659329, 
AI537969, AI278324, AI669079 


39 


HTLiQ05 


49 


845671 


AA290985, AA290868, AA291047, AA48I857, 
AI073890 


40 


HTGAM78 


50 


842530 


AA774076 


42 


HWBfX31 


52 


799427 


H93613, N75773 


44 


HSIDL71 


79 


753398 


T61540, Rl 1626, H30182, R83928, AA193088 


45 


HOVBX78 


55 


845686 


R13128, R14622, RI7840, R20573, N43756, 
D82396, D82213, F06294, F07508, F08130 


47 


HWADJ89 


57 


799506 


T78828, R34372. R34492, R34886, R49268, 
R49268, R72500, N35410, N48042, N551 17, 
N62863, N73777, N77769, N99398, AA040909. 
AA135712 


48 


HYABE50 


81 


843598 


T98923, R32291, R32334, R61350, H00442, 
H00483, H06504, H06560, R98051, H70361, 
H75780. H95563, N23992, N41042. N49042, 

KMQin/; "Kn/ilOT KIT^TIO \A/ftlO^') W^ft9R7 
IN4yiU0, IN/4iZ/, iN/j/jy, WU1!7jZ, WjOZo/, 

N90675, AA149983, AA152140, AA193577, 
AA236205, AA253129, AA257087, AA2571 17, . 
AA255440, AA428590. AA429544, AA524252, 
AA5591 18, AA603712, AA746125, AA765360, 
AA808752, W26733, C17503, AA400203, 
AA400365, AA4 10306, AA457695, AA480802, 
AA481337, AA775698, AA775773, AA781085, 
AA788653, AA772768, AlO 15261, AI032934, 
AI093127, T10771, Z4047I, Z40711, Z44161, 
F07055. AA694547 


55 


HFCFJ18 


82 


648525 


T71064, ROl 186, R01297, H26338, R92098, 
N27661, N39169, N45245, N54172, W81557, 
W81556. W90445, W90232. AA007609, 
AA010652, AA026I27, AA026594, AA055332, 
AA055929, AA085984, AA086026. AA428936, 
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AA42915I 


56 


HANGG89 


66 


845690 


R 127 12. R39765, R39766, R42588, R42588, 
HI 8309, H47347, H47436, H64403, H644I5, 
H64452, H64466, H65317, H90657, H91585, 
H64403, N30904, W88754, W88860, AAOl 1390, 
AAOl 1427, AA962561, AA479629, AA477305, 
A1040619 


56 


HEOMP42 


83 


852533 


T50378, T51069, T87331, T87432, T80282, 
R16493, R16793, R16889, R16943, R20740, 
R22221, R22276, R27597, R27696, R36581, 
R36582, R39968, R43467, R49072, R49692, 
R52816. R52851, R49072, R43467, R43494, 
R20740, R46644, R39968, R49692, R62955, 
R63008, R66425, R66819, R67917, H21718, 
H27063, H30186, H42692, H39131, H43926, 
H44586, H46389, R99312, R99404, H64752, 
H64751, H84964, H97190, H64752, H97608, 
N26236, N28697, N33047, N33556, N41538, 
N42109, N70229, N79806, N98255, W01018, 
W19986, W44335, W44449, W81010, W81009, 
W90684, W90779, W99356, W99386, N90413, 
AA009837, AA010386, AA010322, AA019377, 
AA019378, AA026243, AA029623, AA033587, 
AA033588, AA056089, AA079689, AA08I447, 
AA081752, AA082528, AA084728, AA100074, 
AA100159, AAl 13183, AA127588, AA156575. 
AA161 199, AA161200, AA181973, AA226873, 
AA226833, AA233473, AA234238, AA235690, 
AA256297, AA256403, AA417901, AA430035, 
AA430244, AA492600, AA27983 1 , AA468684, 
AA5G601 1. AA506624, AA5 14562, AA587048, 
AA595566, AA6(H178, AA631096, AA573619, 
AA575906, AA579642, AA565772, AA7 14575, 
AA730078, AA742696, AA765252, AA8 12238, 
AA826845, AA904238, AA918044, AA922424, 
AA923043, AA948416, F19046, D81 115, D81226, 
D81251, AI094829, N55823, N56294, W38309, 
N83234, C15348, C15347, AA094528, AA214295, 
AA4I0543, AA449260, AA449391, AA453781, 
AA453865, AA4oo791, AA4ooyoo, AAozyzUo, 
AA633802, AA663961, AA664054, AA664222, 
AA447616, AA448013, AA405294, AA405295, 
AA707053, AA708207, AA708246, AA7 19821, 
AA770I36, AA776635, AA777143, AA843836, 
AA855I02, AA860518, AA961051, AA984117, 
AA984677, AA992009, AA938909, A1022865, 
A103 1958, AI037972, A1052488, AI074677, 
A1076586! AIO77444! AI077446, A1040543, 
A1080347, All 23047, T 1 5853, T23520, Z39649, 
F00742, AA772860, AA693407 


56 


HPRAL78 


84 


844216 


T52017,T63960, R36715, R51437, H12158, 
H66782, H66783, AA043375, AA081 1 15, 
AA081290, AA081697, AA082047, AA251006, 
AA424398, AA506965, AA508725, AA554343, 
AA588312, AA604134, AA612772, AA766464, 
AA832062, AA832305, W22554, C04045, 
AA757547, AI055912, AI076726, A1095534. 
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AA702770 


56 


HDTAT90 


85 


692291 


R60726, R90863 


58 


HWLOU40 


68 


799425 


H45996, H50224, \V04634 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 



gyamples 

Example 1: Isolation of a wSelected cDNA Clone From the Deposited S afi^ple 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
10. Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
15 isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library 

Plasmid 

Lambda Zap 
20 Uni-Zap XR 

Zap Express 

lafmid BA 

pSportl 

pCMVSport 2.0 
25 pCMVSport 3.0 

pCR®2.1 



Corresponding Deposited 

pBluescript (pBS) 
pBluescript (pBS) 
pBK 

plafmid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 
pCR®2.1 
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Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et ah, Nucleic Acids Res. 
16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 
5 17:9494 (1989)) and pBK (Alting-Mees, M. A. et al.. Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, Inc., 11011 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK-f, SK-, KS+ 

10 and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). or refer to 
the orientation of the f 1 origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 

15 other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DHIOB, also available from Life Technologies. (See, for instance, Gruber, C. E., et 

20 al., Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University. 
NV) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DHIOB, available from Life Technologies. (See, for 

25 instance, Clark, J. M., Nuc. Acids Res. 16:%77-9686 (1988) and Mead, D. et al., 
• Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
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does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 

5 plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 

10 may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
15 ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with ^^P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (Eg., Maniatis et al.. Molecular 

20 Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 

25 agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
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bacterial colony screening (e.g., Sambrook et al.. Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1.104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 

5 SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 

10 1 .5-5 mM MgCl2, 0.01 % (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 

15 the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 

20 include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 
al.. Nucleic Acids Res. 21 (7): 1683- 1684 (1993).) 

25 Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 

population of RNA presumably containing full-length gene RNA transcripts. A 
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primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

5 This above method starts with total RNA isolated from the desired source, 

although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 

10 to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 

15 used as a template for PCR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5' end sequence belongs to the desired gene. 

20 Kxample 2: Isolation of Genomic Clones Corres ponding to a Polynucleotide 
A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

25 Example 3: Tissue Dist ribution of Polypeptide 
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Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P'^ using the rediprime^" DNA labeling 
5 system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100^" column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number FT 1200- L The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

10 Multiple Tissue Northern (MTN) blots containing various human tissues (H) 

or human immune system tissues (IM) (Clontech) are examined with the labeled . 
probe using ExpressHyb^" hybridization solution (Clontech) according to 
manufacturer's protocol number PTl 190-1. Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 

] 5 developed according to standard procedures. 

Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 

end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
20 primer set is then used in a polymerase chain reaction under the following set of 

conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 

This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 

Human, mouse, and hamster DNA is used as template in addition to a somatic cell 

hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
25 Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PGR fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Expressi on of a Polypeptide 

5 A polynucleotide encoding a polypeptide of the present invention is amplified 

using PGR oligonucleotide primers corresponding to the 5* and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 

10 into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (AmpO, a 
bacterial origin of replication (ori), an IPTG-reguIatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 

15 sites. 

The pQE-9.vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining thie reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 

20 expresses the lad repressor and also confers kanamycin resistance (KanO- 
Transformants are identified by their ability to grow on LB plates and 
amptcillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Glones containing the desired constructs are grown overnight (O/N) in liquid 

25 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1:250. The 
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cells are grown to an optical density 600 (O.D.^) of between 0.4 and 0,6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/0 leading to 
increased gene expression. 

5 Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 

centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HCl by stirring for 3-4 hours at 4 degree C. The cell debris 
is removed by centrifugation, and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 

10 QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 

15 washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 

20 NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCU 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1.5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 

25 mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or frozen at -80 degree C. 



wo 00/61623 



PCT/USOO/08979 



359 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and pronnoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 

5 1) a neomycinphosphotransferase gene as a selection marker, 2) an E coli origin of 
replication. 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgamo sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 

10 DNA can be inserted into the pHEa by restricting the vector with Ndel and 

Xbal, BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1 , using PGR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 

15 Asp71 8 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

20 Example 6: Piirincation of a Pnlvpcptide from an Inclwion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

Upon completion of the production phase of the £. coli fermentation, the cell 
25 culture is cooled to 4- 10 degree C and the cells harvested by continuous 

centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
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of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 
containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

5 The cells are then lysed by passing the solution through a microfluidizer 

(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCI solution to a final concentration of 0.5 M NaCI, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCI, 100 mM Tris, 50 mM EDTA, pH 7.4. 

10 The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 

hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 
C overnight to allow further GuHCI extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, 

15 the GuHCl solubilized protein is refolded by quickly mixing the GuHCI extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCI, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 

20 filtration unit equipped with 0. 16 um membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1 500 mM NaCI in the same buffer, in a 

25 stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE 
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Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
5 equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCI, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetalte, pH 6.5. Fractions are 
collected under constant A280 monitoring of the effluent. Fractions containing the 

10 polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxin/LPS 

15 contamination, and typically the LPS content is less than 0. 1 ng/ml according to LAL 
assays. 

Example 7: Cloning and Expression of a Polypeptid e in a Baculovirus 
Expression System 

20 In this example, the plasmid shutde vector pA2 is used to insert a 

polynucleotide into a baculovirus to express a polypeptide. This expression vector 
contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba 1 and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 

25 is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-gal actosidase gene from E, coli under control of a weak 
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Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

5 Many other baculovirus vectors can be used in place of the vector above, such 

as pAc373, pVL941, and pAcIM 1 , as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al.. Virology 170:31- 

10 39(1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PGR protocol described in Example 1. If the naturally 
occurring signal sequence is.used to produce the secreted protein, the pA2 vector does 
15 not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et aL, "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

20 The amplified fragment is isolated from a 1% agarose gel using a 

commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
25 optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
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procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB 101 or other suitable £. coli hosts such as XL-1 Blue 
5 (Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

10 Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 

ug of a commercially available linearized baculovirus DNA ("BaculoGoid'^" 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold^" virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 

15 microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with I ml Grace's medium without serum. The plate is 

20 then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 

25 Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
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a "plaque assay" of this type can also be found in the user's guide for insect cell 
culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
5 resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 

10 medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 
infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 11 medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 

15 uCi of ^^S-methionine and 5 uCi ^^S-cysteine (available from Amersham) are added. 
The cells are further incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 

20 purified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Example 8: Expression of a P olypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
25 mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
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transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 

5 promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 

10 pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 

include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, 
Cos 7 and CVl, quail QCl-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
15 the polynucleotide integrated into a chromosome. The co-transfection with a 

selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 

and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 

encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
20 cell lines that carry several hundred or even several thousand copies of the gene of 

interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 

L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page. M. J. and 

Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 

is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
25 (1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 

the mammalian cells are grown in selective medium and the cells with the highest 
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resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 

5 expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al., Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer (Boshart et al.. Cell 41 :521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the 

10 cloning of the gene of interest. The vectors also contain the 3' intron, the 

polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 

15 procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 

20 modified to include a heterologous signal sequence. (See, e.g., WO 96/34891 .) 
The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

25 The amplified fragment is then digested with the same restriction enzyme and 

purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
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are then ligated with T4 DNA ligase. E. coli HB 101 or XL- 1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 

5 transfection. Five fig of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 
enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with I mg/ml G418. After 2 days, the 

10 cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 
6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 

15 concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

20 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag. protein A, IgG 
25 domains, and maltose binding protein facilitates purification. (See Example 5; see 

also EP A 394,827; Traunecker, et al.. Nature 331:84-86 (1988).) Similarly, fusion to 
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lgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 

5 chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

10 Briefly, the human Fc portion of the IgG molecule can be PGR amplified, 

using primers that span the 5' and 3* ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 

15 can be ligated into the BamHl cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHl, linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PGR protocol described in Example 1, is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 

20 not be produced. ^• 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

25 

Human IgG Fc region: 
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GGGATCCGGAGCCCAAATCTTCTGACAAAACrCACACATGCCCACCGTGC 
CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCrCTTCCCCCCAAAA 
CCCAAGGACACCCrCATGATCrCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 

5 ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 
GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCrCCCA 
ACCCCCATCGAGAAAACCATCrCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 

10 GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
CCCGTGCTGGACrCCGACGGCTCCrTCTTCCrCTACAGCAAGCrCACCGTG 
GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCrCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 

15 GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQIDNO:!) 



Example 10: Produ ction of an Antibody from a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 

20 expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
method, a preparation of the secreted protein is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

25 In the most preferred method, the antibodies of the present invention are 

monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
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antibodies can be prepared using hybridoma technology. (Kohler et al.. Nature 
256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur J. 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
5 involve immunizing an animal (preferably a mouse) with polypeptide or, more 

preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/l of nonessential amino acids, 

10 about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 

15 selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 

20 be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 

25 and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
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polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab*)2 and other fragments of the 

5 antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab*)2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 

10 chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
15 the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 

BioTechniques 4:214 (1986); Cabilly et aL, U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et aL, Nature 312:643 (1984); Neuberger et al.. Nature 
314:268(1985).) 

20 

Example 11: Production Of Secreted Protein For High-Throughput Screening 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
25 Examples 13-20. 
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First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
(Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 

5 well (note: a 12 channel pipetter may be used with tips on every other channel). 

Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10^ cells/well in .5ml 

10 DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
(12-604F Biowhittaker))/ 10% heat inactivated FBS(14-503F Biowhittaker)/ Ix 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5mi Optimem 1 (31985070 Gibco/BRL)/96-well plate. 

15 With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 

20 minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 

25 much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5- 1ml PBS. Person A then aspirates 
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off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem 1 complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

5 While cells are incubating, prepare appropriate media, either 1%BSA in 

DMEM with Ix penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CUSO4-5H2O; 0.050 mg/L of Fe(N03)3-9H20; 0.417 mg/L of FeS04-7HP; 
31 1 .80 mg/L of Kcl; 28.64 mg/L of MgCl^; 48.84 mg/L of MgS04; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHCOs; 62.50 mg/L of NaH2PO4-H20; 71.02 mg/L of 

10 Na2HP04; .4320 mg/L of ZnS04-7H20; .002 mg/L of Arachidonic Acid ; 1 ,022 mg/L 
of Cholesterol; ,070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Piuronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 

15 Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-HjO; 6,65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H2O; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H2O; 106.97 mg/ml of L-Isoleucine; 1 1 1.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 

20 Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H20; 99.65 mg/ml of L- 
Vaiine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 

25 Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
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0.680 mg/L of Vitamin B,^; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0. 105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0. 122 mg/L of Ferric Citrate; 41 .70 mg/L of Methyl-B-Cyclodextrin 
. 5 complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in IL 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

10 The transfection reaction is terminated, preferably by tag-teaming, at the end 

of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1 .5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 
On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 

15 deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
ifrom each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 

20 expression of other proteins, which are then secreted into the supernatant Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Reporter Construct 
25 One signal transduction pathway involved in the differentiation and 

proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
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Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 
GAS and ISRE elements are recognized by a class of transcription factors 
5 called Signal Transducers and Activators of Transcription, or "STATs," There are six 
members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
lL-12. Stats was originally called mammary growth factor, but has been found at 

10 higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 

15 Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks. is divided into two 

20 groups: (a) Class 1 includes receptors for lL-2, IL-3, lL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
12, lL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
Class 2 includes IFN-a, IFN-g, and IL-10, The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 
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Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
5 the GAS or the ISRE element, can be used to indicate proteins involved in the 

proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PGR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5* primer contains four 
tandem copies of the GAS binding site found in the IRFl promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al., Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5':GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCrGCCATCrCAATTAG:3' (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5':GCGGCAAGCrTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

15 PGR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5' :CI£QAGATTTCCCCGAAATCTAG ATTTCCCCGAA ATGATTTCCCCGA A A 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
GCCCTAACTCCGCCCATCCCGCCCCrAACTCCGGCCAGTTCCGCCCATTCT 
CCGCCCCATGGCrGACrAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCITTTTTGGAGGCCT 

25 AGGCrTTTGCAAAAAGCrT:3' (SEQIDNO:5) 
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With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAR" Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

5 molecules that can be used instead of SEAP include chloramphenicol 

acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 

10 Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 

promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 

15 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 

20 as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 

25 in these Examples. For instance, SRE, lL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR. GAS/NF-KB, 11- 
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2/NFAT, or NF-KB/G AS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUV AC (aortic), or Cardiomyocyte. 

5 Example 13: High-Throughput Scree ning Assay for T»cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 

10 activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and MoIt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 

15 stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 

20 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
25 RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OFTl-MEM (Life 
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Technologies) with 10 ug of plasmid DNA in aT25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10'' per transfection), and resuspend in OPTI-MEM to a final 
5 concentration of 10^ cells/ml. Then add 1ml of 1 x 10^ cells in OPTI-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 

10 supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1. 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 

15 screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

20 After all the plates have been seeded, 50 ul of the supernatants are transferred 

directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, HIO, and HI 1 to serve as additional positive controls for the 
assay. 

25 The 96 well dishes containing Jurkat cells treated with supernatants are placed 

in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
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samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
5 as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
10 stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High^Throughput S creening Assay Identifvinp Myeloid Activitv 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 

15 Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell line, although TF-1, HL60, or KGl can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 

20 produced in Example 12, a DEAE-Dextran method (Kharbanda et. ah, 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS). supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

25 Next, suspend the cells in 1 ml of 20 mM Tris-HCI (pH 7.4) buffer containing 

0,5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCI, 5 mM 
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KCl, 375 uM Na2HP04,7H20, 1 mM MgCl2, and 675 uM CaCl2. Incubate at 37 

degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 

resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
5 The GAS~SEAP/U937 stable cells are obtained by growing the cells in 400 

ug/ml G418. The G418-free medium is used for routine growth but every one to two 

months, the cells should be re-grown in 400 ug/ml 0418 for couple of passages. 

These cells are tested by harvesting 1x10 cells (this is enough for ten 96-weIl 

plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
10 growth medium, with a final density of 5x10^ cells/ml. Plate 200 ul cells per well in 

the 96-well plate (or 1x10^ cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 

1 1. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 

interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
15 induction is typically observed in the positive control wells. SEAP assay the 

supernatant according to the protocol described in Example 17. 

Example 15: High-Throughput Screening Assay Identifying Neur onal Activity. 
When cells undergo differentiation and proliferation, a group of genes are 
20 activated through many different signal transduction pathways. One of these genes, 
EGRl (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGRl is responsible for such induction. Using the 
EGRl promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC12 
25 cell lines. PCI 2 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyi 
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phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGRl gene expression is activated during this treatment. Thus, by stably 
transfecting PC12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC12 cells can be assessed. 
5 The EGR/SEAP reporter construct can be assembled by the following 

protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PGR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3* (SEQ ID NO:6) 
10 5' GCGAAGCrTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO:7) 

Using the GAS:SEAP/Neo vector produced in Example 12, EGRl amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGRl amplified product with these same enzymes. Ligate the vector and the EGRl 
15 promoter. 

To prepare 96 well-plates for ceil culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-115) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

20 PC12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 

containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 

25 resuspended with pipetting up and down for more than 15 times. 
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Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 11. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
5 for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 
10 The next morning, remove the medium and wash the cells with PBS. Scrape 

off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
the cell number and add more low serum medium to reach fmal cell density as 5x10^ 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 

15 lxl05 cells/well). Add 50 ul supernatant produced by Example 11, 31^C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

20 

Example 16: High-Throughput Screening Assay for T-cell Activitv 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
25 and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
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apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with 1-KB 
(Inhibitor KB). However, upon stimulation, 1- KB is phosphorylated and degraded, 
5 causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, lL-6, GM-CSF, lCAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supematants 
10 produced in Example 11. Activators or inhibitors of NF-KB would be useful in 
treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PGR based 
15 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID N0:8), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

S^GCGGCCTCGAGGGGACTITCCCGGGGACTTTCCGGGGACrTTCCGGGAC 
20 TTTCCATCCTGCCATCrCAATTAG:3' (SEQ ID NO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind 111 site: 

5':GCGGCAAGCTTTTTGCAAAGCCrAGGC:3' (SEQ ID NO:4) 

PGR amplification is performed using the SV40 promoter template present in 
25 the pB-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
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Sequencing with the T7 and T3 primers confirms the insert contains the following 

sequence: 

S^CTCGAGGGGACITTCCCGGGGACTTTCCGGGGACITTCCG^ 
5 ATCTGCCATCrCAATTAGTCAGCAACCATAGTCCCGCCCCTAACrCCGCCC 
ATCCCGCCCCTAACrCCGCCCAGTTCCGCCCATTCrCCGCCCCATGGCTGA 
CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCT 
TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTITTGC^ 
GCTT:3' (SEQ ID NOilO) 

10 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
HindllL However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

15 In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

20 Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 

created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNFalpha (0.1,1, 10 ng) is added to 
wells H9, HIO, and HI 1, with a 5-10 fold activation typically observed. 

25 

Example 17: Assay fnr SEAP Activity 
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As a reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

5 Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 

10 and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 

15 each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buflfer Formulation: 

# of plates Rxn buffer diluent (ml) CSPD (ml) 

10 60 3 ' 

11 65 3.25 

12 70 3.5 

13 75 3.75 

14 80 4 

15 85 4,25 

16 90 4.5 

17 95 4.75 

18 100 5 

19 105 5.25 

20 110 5.5 

21 115 5.75 

22 120 6 
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23 


125 


6.25 


24 


130 


6.5 


25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11,75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 



Exam ple 18: Hiph-Throughput Sc reening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 

5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 

10 detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
5 no. F-14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
BBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 
10 A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a COj incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
15 re-suspended to 2-5x10^ cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to 1x10^ cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
20 then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

25 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
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second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 

Ca**"*" concentration. 

5 

Example 19: High -Throughput Screening Assay Identifying Tyrosine Kinase 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 

10 Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

15 Activation of RPTK by ligands involves ligand-mediated receptor 

dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 

20 members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 

25 following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 
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Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 

5 with 100 ml of cell culture grade type 1 collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 

10 cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

15 To prepare extracts, A431 cells are seeded onto the nylon membranes of 

Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 11, the medium was removed and 100 ml of extraction buffer ((20 mM 

20 HEPES pH 7.5, 0.15 M NaCI, 1% Triton X-100, 0.1% SDS, 2 mM Na3y04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 

25 bottoms of each well using house vacuum. Extracts are collected in a 96-well 

catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
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ice. To obtain extracts clarified by centrifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
5 methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 

determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 

biotinylated peptide). Biotinylated peptides that can be used for this purpose include 

ft 

10 PSKl (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 

15 ATP/50mM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCi2, 5 mM MnCl2, 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant 

20 The tyrosine kinase assay reaction is then terminated by adding 10 ul of 

120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microti ter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 

25 biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
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peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
5 absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Fvam ple 20: High-Throughput Screening Assay Identifvins Phosphorylation 
10 Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 

1 5 phosphorylation of the Erk- 1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

20 Specifically, assay plates are made by coating the wells of a 96-weU ELISA 

plate with 0. 1 ml of protein G (1 ug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for I hr at RT. The protein G 
plates are then treated with 2 conunercial monoclonal antibodies (lOOng/well) against 
Erk-land Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 

25 this step can easily be modified by substituting a monoclonal antibody detecting any 



wo 00/61623 



PCT/USOO/08979 



395 

of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A431 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
5 medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 11 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
10 place of A43 1 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk.2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
15 reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

Fvi^m plP 21 : Metho d nf Determining Alterations in q (}^m Qm^^Vonm^ to a 
Pnlynncleotide 

20 RNA isolated from entire families or individual patients presenting with a 

phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PGR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PGR conditions consist of 35 cycles at 95 degrees C for 

25 30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al.. Science 252:706 (1991). 
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PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
5 suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al.. 
Nucleic Acids Research, 19: 11 56 (1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 

10 unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 

15 al.. Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 

20 precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson. AZ) and variable excitation wavelength filters. (Johnson et 
al.. Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 

25 Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
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translocations. These alterations are used as a diagnostic marker for an associated 
disease. 



Example 22: Method of Detecting Abnormal Levels o f a Polypeptide in a 
5 Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 

10 particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microliter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 

15 Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 

20 water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 

25 Add 75 ul of 4-methylumbelliferyI phosphate (MUP) or p-nitrophenyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
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temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
5 curve. 



Example 23: Formulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
10 disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutically acceptable carrier type 
(e.g., a sterile carrier). 

IS The Therapeutic will be formulated and dosed in a fashion consistent with 

good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 

20 determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 

25 mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
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dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
5 to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 

10 filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 

15 release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 

20 formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 

25 polymeric materials (such as, for example, semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 



wo 00/61623 



PCT/USOO/08979 



(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et a!., 
5 Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al.. Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
10 Therapeutics of the invention {see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al,, in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
15 et al., Proc. Natl. Acad, Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat, Nos. 
4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 
20 optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump (see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al.. Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574(1989)). 

25 Other controlled release systems are discussed in the review by Langer 

{Science 249:1527-1533 (1990)). 
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For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 

5 concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 
uniformly and intimately with liquid carriers or finely divided solid carriers or both. 

10 Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline. Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 

15 The carrier suitably contains minor amounts of additives such as substances 

that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 

20 residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 

25 alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 
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The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

5 Any pharmaceutical used for therapeutic administration can be sterile. 

Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

10 Therapeutics ordinarily will be stored in unit or multi-dose containers, for 

example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 

15 reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 

20 biological products, which notice reflects approval by the agency of manufacture, use 
or sale for hunian administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 

25 Therapeutics of the invention include, but are not limited to, alum, alum plus 
deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
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and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 

5 Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 

10 whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 

15 mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 
The Therapeutics of the invention may be administered alone or in 

20 combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 

25 concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
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administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 

5 first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 

10 also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL. FasL, CD27L. CD30L, CD40L, 4-lBBL. DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 

15 (International Publication No. WO 98/18921, OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 

20 (International Publication No. WO 98/41629), TRANK, TR9 (International 
Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
GDI 54, CD70, and CD153. 

In certain embodiments. Therapeutics of the invention are administered in 

25 combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transfcriptase inhibitors, and/or protease inhibitors. 
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Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR'" 
(zidovudine/AZT), VIDEX'" (didanosine/ddl), HIVID'" (zaIcitabine/ddC), ZERIT'" 
(stavudine/d4T), EPIVIR'" (lamivudine/3TC), and COMBIVIR"" 
5 (zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE'" (nevirapine), RESCRIPTOR'** (delavirdine), and 
SUSTIVA^"* (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 

10 CRIXIVAN'*' (indinavir). NORVIR'*" (ritonavir), INVIRASE'*" (saquinavir), and 
VIRACEPT'" (nelfinavir). In a specific embodiment, antiretroviral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

15 In other embodiments. Therapeutics of the invention may be administered in 

combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE'", 
DAPSONE'" , PENTAMIDINE'" , ATOVAQUONE^" , ISONIAZlD'^ 

20 RIFAMPIN'" , PYRAZINAMIDE'" , ETHAMBUTOL'" , RIFABUTIN™, 
CLARITHROMYCIN'" , AZITHROMYCIN'" , GANCICLOVIR'" , 
FOSCARNET'", CIDOFOVIR'", FLUCONAZOLE'", ITRACONAZOLE'", 
KETOCONAZOLE'", ACYCLOVIR'", FAMCICOLVIR'", PYRIMETHAMINE'", 
LEUCOVORIN'" , NEUPOGEN'" (filgrastim/G-CSF), and LEUKINE'" 

25 (sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE'", 



^ 
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DAPSONE^", PENTAMIDINE'", and/or ATOVAQUONE'" to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
another specific embodiment, Therapeutics of the invention are used in any 
combination with ISONIAZID'", RIFAMPIN'^ PYRAZINAMIDE'", and/or 
5 ETHAMBUTOL'"* to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN'*', and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 

10 embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 

15 prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment. Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type 11 infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 

20 PYRIMETHAMINE™ and/of LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. 

25 In a further embodiment, the Therapeutics of the invention are administered 

in combination with an antiviral agent. Antiviral agents that may be administered 
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with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
5 with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide)» beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 
erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 

10 sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 
not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 

IS immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE'" (OKT3), SANDIMMUN E""/NEORAL^"/S ANGDY A 

20 (cyclosporin), PROGRAF'" (tacrolimus), CELLCEPT''" (mycophenolate). 
Azathioprine, glucorticosteroids, and RAPAMUNE^" (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment. Therapeutics of the invention are administered 

25 alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
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Therapeutics of the invention include, but not limited to, GAMMAR'", 
IVEEGAM^", SANDOGLOBULIN'", GAMMAGARD SID'\ and GAMIMUNE^". 
In a specific embodiment, Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 

5 therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 

10 inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 

15 guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 

20 antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU, methotrexate, floxuridine, interferon alpha-2b, glutamic acid, plicamycin, 
mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine, 

25 hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
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estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
5 dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
10 embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment. Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
15 administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, 1L4, 
IL5, 1L6, 1L7, ILIO, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 
alpha. In another embodiment, Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to. IL-lalpha, IL-lbeta, IL-2, IL-3, 
20 IL-4, lL-5, IL-6, IL-V, lL-8, IL-9, IL-10, JL-11, 1L.12, lL-13, IL-14, IL-15, lL-16, 
lL-17, IH8, IL-19, lL-20, and lL-21. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
25 Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor-A (PDGF-A), as disclosed in European 
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Patent Number EP-682110; Platelet Derived Growth Factor-B (PDGF-B), as 
disclosed in European Patent Number EP-282317; Placental Growth Factor (PIGF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
Factor-2 (PlGF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 

5 Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 

10 Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 
Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 

15 Number DE19639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 

20 include, but are not limited to, LEUKINE™ (SARGRAMOSTIM^") and 
NEUPOGEN™ (HLGRASTIM^'"). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 

25 are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9, FGF-10, FGF-U, FGF-12, FGF-13, FGF-14, and FGF-15. 
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In additional embodiments, the Therapeutics of the invention are administered 
in combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 

5 Example 24: M ethod of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 

10 invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
individual in need of an increased level of the polypeptide comprising administering 

15 to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
dose 0. 1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 

20 administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 
25 administering to such an individual a composition comprising a therapeutically 
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effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one example of a method of 

5 decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 

10 of the antisense polynucleotide is provided in Example 23. 

Example 26: Method of Treatment Using Gene Therapv-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 

15 subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 

20 to the bottom of the flask and fresh media (e.g.. Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequentiy changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 

25 The monolayer is trypsinized and scaled into larger flasks. 
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pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 ( 1988)), flanked by the long 
terminal repeats of the Moloney nfiurine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 
5 The cDNA encoding a polypeptide of the present invention can be amplified 

using PGR primers which correspond to the 5' and 3* end sequences respectively as set 
forth in Example I using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5* primer contains an EcoRI site 
and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 

10 sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HBlOl, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 

15 of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector. 

20 The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove . 

25 detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 



wo 00/61623 



PCT/USOO/08979 



media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
5 efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads, 

10 Example 27: Gene Therap y Using Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 

15 NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl, Acad, ScL USA, 86:8932-8935 
(1989); and Zijlstra et al.. Nature, 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 

20 the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5* end of the polynucleotide sequence so the promoter will be 

25 operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PGR. Preferably, the 
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amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
5 promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
10 conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
15 be administered with transfection-facilitating agents, such as liposomes, viral 

sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
20 sequence. This results in the expression of polynucleotide corresponding to the 

polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
25 phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 

medium. An aliquot of the cell suspension is removed for counting, and the remaining 
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cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 
resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCi, 
5 mM KCI, 0.7 mM Na2 HPO4, 6 mM dextrose). The cells are recentrifuged, the 
supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 

5 mg/ml acetyl ated bovine serum albumin. The final cell suspension contains 

approximately 3X10^ cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of 

10 the invention, plasmid pUC18 (MBl Fermentas, Amherst, NY) is digested with 

Hindlll. The CMV promoter is amplified by PGR with an Xbal site on the 5' end and 
a BamHl site on the 3'end. Two non-coding sequences are amplified via PGR: one 
non-coding sequence (fragment J) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 

15 BamHl site at the 5'end and a Hindlll site at the 3'end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHl; fragment 1 - Xbal; fragment 2 - BamHl) and ligated together. The 
resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 
digested pUC18 plasmid. 

20 Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode.,gap 

(Bio-Rad). The final DNA concentration is generally at least 120 /^g/mL 0.5 ml of the 
cell suspension (containing approximately I.S.XIO^ cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 

25 960 piF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
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genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed, 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
5 pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 
day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
10 having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

Example 28: Method of Treatment Usinp Gen e Therapv - In Vivo 
15 Another aspect of the present invention is using in vivo gene therapy methods 

to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
20 or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/11092, W098/1 1779; U.S. Patent NO. 5693622. 
5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
25 (1997); Schwartz et al., Gene Ther. 3(5):405-41 1 (1996); Tsurumi et al.. Circulation 
94(12):328 1-3290 (1996) (incorporated herein by reference). 
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The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceutical ly acceptable liquid or 
5 aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
10 invention may also be delivered in liposome formulations (such as those taught in 
Feigner RL, et a!. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
(1995) Biol. Cell 85(l):l-7) which can be prepared by methods well known to those 
skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
15 preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
20 have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
25 stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid. 
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mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 

5 the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 

10 differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 

15 body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 

20 condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 

25 delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
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determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 

5 muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1,5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 

10 one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 

15 individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supematants from injected and control mice. 

20 The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
DNA. 

Example 29: Transgenic Animals. 

25 The polypeptides of the invention can also be expressed in transgenic animals. 

Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters. 
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guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
5 protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 

10 Carver et al.. Biotechnology (NY) 11: 1263-1270 (1993); Wright et al.. Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Patten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 

15 embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al.. Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem ceils back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al.. Cell 57:717-723 (1989); etc. For a review of 

20 such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 

25 quiescence (Campell et a!.. Nature 380:64-66 (1996); Wilmut et al.. Nature 385:810- 
813(1997)). 
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The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which carry the transgene in some, but not all their 
cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 

5 head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 

10 it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 

15 nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al., Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 

20 . to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PGR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 

25 expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to, Northern blot analysis 
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of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 

5 Once the founder animals are produced, they may be bred, inbred, outbred, or 

crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 

10 levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 

15 transgene on a distinct background that is appropriate for an experimental model of 
interest 

Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
20 associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example 30: Knock-Out Animals, 

Endogenous gene expression can also be reduced by inactivating or "knocking 
25 out" the gene and/or its promoter using targeted homologous recombination. {E.g., 
see Smithies et al.. Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503- 



wo 00/61623 



424 



PCT/USOO/08979 



512 (1987); Thompson et al.. Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 

5 regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 

10 results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 

15 administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 

20 administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
limited to fibroblasts, bone marrow cells, blood cells (e^, lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 

25 invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention. 
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e.g., by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
5 control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

10 Alternatively, the cells can be incorporated into a matrix and implanted in the 

body, e^, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 

15 reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC 
compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 

20 for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 

25 conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 
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Example 31: Production of an Antibody 
a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 

5 methods, (See, Current Protocols, Chapter 2.) As one example of such methods, 
cells expressing XXX are administered to an animal to induce the production of sera 
containing polyclonal antibodies. In a preferred method, a preparation of XXX 
protein is prepared and purified to render it substantially free of natural contaminants. 
Such a preparation is then introduced into an animal in order to produce polyclonal 

10 antisera of greater specific activity. 

Monoclonal antibodies specific for protein XXX are prepared using 
hybridoma technology. (Kohler et al., Nature 256:495 (1975); Kohler et al., Eur. J. 
Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); Hammerling et 
al.. in: Monoclonal Antibodies andT-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 

15 (1981)). In general, an animal (preferably a mouse) is immunized with XXX 

polypeptide or, more preferably, with a secreted XXX polypeptide-expressing cell. 
Such polypeptide-expressing cells are cultured in any suitable tissue culture medium, 
preferably in Earle's modified Eagle's medium supplemented with 10% fetal bovine 
serum (inactivated at about 56°C), and supplemented with about 10 g/l of 

20 nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 ;<g/ml of 
streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
25 (SP20), available from the ATCC After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
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described by Wands etal. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the XXX polypeptide. 

Alternatively, additional antibodies capable of binding to XXX polypeptide 

5 can be produced in a two-step procedure using anti-idiotypic antibodies. Such a 

method makes use of the fact that antibodies are themselves antigens, and therefore, it 
is possible to obtain an antibody which binds to a second antibody. In accordance 
with this method, protein specific antibodies are used to immunize an animal, 
preferably a mouse. The splenocytes of such an animal are then used to produce 

10 hybridoma cells, and the hybridoma cells are screened to identify clones which 

produce an antibody whose ability to bind to the XXX protein-specific antibody can 
be blocked by XXX. Such antibodies comprise anti-idiotypic antibodies to the XXX 
protein-specific antibody and are used to immunize an animal to induce formation of 
further XXX protein-specific antibodies. 

IS For in vivo use of antibodies in humans, an antibody is ''humanized". Such 

antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 

20 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al.. Nature 314:268 
(1985).) 

25 b) Isolation Of Antibody Fragments Directed 

Against XXX From A Library Of scFvs 
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Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against XXX to which the 
donor may or may not have been exposed (see e.g., U.S. Patent 5,885,793 
incorporated herein by reference in its entirety), 
5 Rescue of the Library. A library of scFvs is constructed from the RNA of 

human PBLs as described in PCT publication WO 92/01047. To rescue phage 
displaying antibody fragments, approximately 109 E. coli harboring the phagemid are 
used to inoculate 50 ml of 2xTY containing 1% glucose and 100 fig/ml of ampiciilin 
(2xTY-AMP-GLU) and grown to an O.D, of 0.8 with shaking. Five ml of this culture 

10 is used to innoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper 
(M13 delta gene III, see PCT publication WO 92/01047) are added and the culture 
incubated at 37**C for 45 minutes without shaking and then at 37^C for 45 minutes 
with shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet 
resuspended in 2 liters of 2xTY containing 100 ng/ml ampiciilin and 50 ug/ml 

15 kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

M13 delta gene III is prepared as follows: M13 delta gene III helper phage 
does not encode gene HI protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M13 delta gene III 

20 particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 3TC with 
shaking. Cells are spun down (lEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 /ig ampicillin/ml and 25 /ig kanamycin/ml (2xTY- 

25 AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al.. 
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1990), resuspended in 2 ml PBS and passed through a 0.45 filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 

Panning of the Library, Immunotubes (Nunc) are coated overnight in PBS 

5 with 4 ml of either 100 ^g/ml or 10 ;/g/ml of a polypeptide of the present invention. 
Tubes are blocked with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times 
in PBS. Approximately 1013 TU of phage is applied to the tube and incubated for 30 
minutes at room temperature tumbling on an over and under turntable and then left to 
stand for another 1.5 hours. Tubes are washed 10 times with PBS 0. 1% Tween-20 

10 and 10 times with PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and 
rotating 15 minutes on an under and over turntable after which the solution is 
immediately neutralized with 0.5 ml of l.OM Tris-HCl, pH 7.4. Phage are then used 
to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 
minutes at 3TC. The E. coli are then plated on TYE plates containing 1% glucose 

15 and 100 /iglml ampicilHn. The resulting bacterial library is then rescued with delta 
gene 3 helper phage as described above to prepare phage for a subsequent round of 
selection. This process is then repeated for a total of 4 rounds of affinity purification 
with tube-washing increased to 20 times with PBS, 0. 1% Tween-20 and 20 times with 
PBS for rounds 3 and 4. 

20 Characterization of Binders. Eluted phage from the 3rd and 4th rounds of 

selection are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et 
al., 1991) from single colonies for assay. ELISAs are performed with microtitre 
plates coated with either 10 pg/ml of the polypeptide of the present invention in 50 
mM bicarbonate pH 9.6. Clones positive in ELISA are further characterized by PGR 

25 fingerprinting (see, e.g., PCT publication WO 92/01047) and then by sequencing. 
These ELISA positive clones may also be further characterized by techniques known 
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in the art, such as, for example, epitope mapping, binding affinity, receptor signal 
transduction, ability to block or competitively inhibit antibody/antigen binding, and 
competitive agonistic or antagonistic activity. 

5 Example 32: Assays Detecting Stimulation or Inhibition of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment Signals may 

10 impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including lL-2, IL-4, IL-5, lL-6, IL-7, ILIO, IL- 
13, lL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 

15 in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing; tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD154, CD70, and CD153 have been found to regulate a variety of immune 

20 responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 

25 precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms 
thereof, is assessed for its ability to induce activation, proliferation, differentiation or 
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inhibition and/or death in B-cell populations and their precursors. The activity of the 
polypeptides of the invention on purified human tonsillar B cells, measured 
qualitatively over the dose range from 0.1 to 10,000 ng/mL, is assessed in a standard 
B-lymphocyte co-stimulation assay in which purified tonsillar B cells are cultured in 

5 the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or 
immobilized anti-human IgM antibody as the priming agent. Second signals such as 
IL-2 and 1L-I5 synergize with SAC and IgM crosslinking to elicit B ceil proliferation 
as measured by tritiated-thymidine incorporation. Novel synergizing agents can be 
readily identified using this assay. The assay involves isolating human tonsillar B 

10 cells by magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell 
population is greater than 95% B cells as assessed by expression of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-well plate 
to which are added 10^ B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X lO^M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10"^ dilution of 

15 SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

In Vivo Assav- BALB/c mice are injected (i.p.) twice per day with buffer 
only, or 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice 

20 receive this treatment for 4 consecutive days, at which time they are sacrificed and 
various tissues and serum collected for analyses. Comparison of H&E sections from 
normal spleens and spleens treated with polypeptides of the invention identify the 
results of the activity of the polypeptides on spleen cells, such as the diffusion of peri- 
arterial lymphatic sheaths, and/or significant increases in the nucleated cellularity of 

25 the red pulp regions, which may indicate the activation of the differentiation and 
proliferation of B-cell populations. Immunohistochemical studies using a B cell 
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marker, anti-CD45R(B220), are used to determine whether any physiological changes 
to splenic cells, such as splenic disorganization, are due to increased B-cell 
representation within loosely defined B-cell zones that infiltrate established T-cell 
regions. 

5 Flow cytometric analyses of the spleens from mice treated with polypeptide is used 

to indicate whether the polypeptide specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 
vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
10 compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

15 

Example 33: T Cell Proliferation Assav 

A CD3-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of ^H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with 100 ^I/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 

20 mAb (B33.1) overnight at 4 degrees C (4 [Ag/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10^/well) of mAb coated 
plates in RPMI containing 10% PCS and P/S in the presence of varying concentrations of 
polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 

25 alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 |xl of supernatant is removed and stored -20 degrees C for measurement of 



wo 00/61623 



433 



PCT/USOO/08979 



IL-2 (or Other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of ^H-thymidine and cultured at 37 degrees C 
for 18-24 hr. Wells are harvested and incorporation of ^H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 

5 also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 

10 test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 34: Effect of Polypeptides of the Invention on the Exp ression of MHC 
Class IL Costimulatory and Adhesion Molecules and Cell Diffe rentiation of 
15 Monocytes and Monocyte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 

20 characteristic phenotype of immature cells (expression of CDl, CD80, CD86, CD40 and 
MHC class 11 antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change in surface phenotype (increased expression of MHC class 1 and 11, costimulatory 
and adhesion molecules, downregulation of FCyRll, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 

25 maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
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control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

5 

Effect on the production of cytokines . Cytokines generated by dendritic cells, 
in particular lL-12, are important in the initiation of T-cell dependent immune 
responses. IL-12 strongly influences the development of ThI helper T-cell immune 
response, and induces cytotoxic T and NK cell function. An ELISA is used to 

10 measure the IL-12 release as follows. Dendritic cells (10^/ml) are treated with 
increasing concentrations of polypeptides of the invention for 24 hours. LPS (100 
ng/ml) is added to the cell culture as positive control. Supernatants from the cell 
cultures are then collected and analyzed for IL-12 content using commercial ELISA 
kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols provided with 

IS the kits are used. 



Effect on the expression of MHC Class II, costimulatory and adhesion 
molecules. Three major families of cell surface antigens can be identified on 
monocytes: adhesion molecules, molecules involved in antigen presentation, and Fc 

20 receptor. Modulation of the expression ot.MHC class II antigens and other 
costimulatory molecules, such as B7 and ICAM-1, may result in changes in the 
antigen presenting capacity of monocytes and ability to induce T cell activation. 
Increase expression of Fc receptors may correlate with improved monocyte cytotoxic 
activity, cytokine release and phagocytosis. 

25 FACS analysis is used to examine the surface antigens as follows. Monocytes 

are treated 1-5 days with increasing concentrations of polypeptides of the invention or 
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LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium 
azide, and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled 
monoclonal antibodies for 30 minutes at 4 degreesC. After an additional wash, the 
labeled cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

5 

Monocyte activation and/or increased survival. Assays for molecules that 
activate (or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 

10 activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays. Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks 
(American Red Cross, Baltimore, MD) by centrifugation through a Histopaque 
gradient (Sigma). Monocytes are isolated from PBMC by counterflow centrifugal 

15 elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively 
lose viability when cultured in absence of serum or other stimuli. Their death results 
from internally regulated process (apoptosis). Addition to the culture of activating 

20 factors, such as TNF-alpha dramatically improves,.cell survival and prevents DNA 
fragmentation. Propidium iodide (PI) staining is used to measure apoptosis as 
follows. Monocytes are cultured for 48 hours in polypropylene tubes in serum-free 
medium (positive control), in the presence of 100 ng/ml TNF-alpha (negative 
control), and in the presence of varying concentrations of the compound to be tested. 

25 Cells are suspended at a concentration of 2 x 10^/ml in PBS containing PI at a final 
concentration of 5 |ig/ml, and then incubaed at room temperature for 5 minutes before 
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FACScan analysis. PI uptake has been demonstrated to correlate with DNA 
fragnnentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages 
5 is their regulatory activity on other cellular populations of the immune system through 
the release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5x10^ cells/ml 
with increasing concentrations of the a polypeptide of the invention and under the 
same conditions, but in the absence of the polypeptide. For IL-12 production, the 
10 cells are primed overnight with IFN (100 U/ml) in presence of a polypeptide of the 
invention. LPS (10 ng/ml) is then added. Conditioned media are collected after 24h 
and kept frozen until use. Measurement of TNF-alpha, lL-10, MCP-1 and lL-8 is then 
performed using a commercially available ELISA kit {e..g, R&D Systems 
(Minneapolis, MN)) and applying the standard protocols provided with the kit. 

15 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-1x10^ 
cell/well. Increasing concentrations of polypeptides of the invention are added to the 
wells in a total volume of 0.2 ml culture medium (RPMl 1640 + 10% FCS, glutamine 
and antibiotics). After 3 days incubation, the plates are centrifuged and the medium is 

20 removed from the wells. To the macrophage monolayers, 0.2 ml per well of phenol 
red solution (140 mM NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM 
dextrose, 0.56 mM phenol red and 19 U/ml of HRPO) is added, together with the 
stimulant (200 nM PMA). The plates are incubated at 37**C for 2 hours and the 
reaction is stopped by adding 20 /il IN NaOH per well. The absorbance is read at 610 

25 nm. To calculate the amount of HjOj produced by the macrophages, a standard curve 
of a H2O2 solution of known molarity is performed for each experiment 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, 
and/or antagonists of the invention. 

5 

Example 35: Biological Effects of Polypeptides of the Invention 

Astrocyte and Neuronal Assays * 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 

jQ outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 

25 example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc, NatL 

20 A.cad. Sci. USA 55:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC-12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 

25 induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 
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Fibroblast and end othelial cell assays- 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE2 assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supernatants are collected and assayed for PGEj by EI A 
kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-la for 24 hours. The supernatants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 
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Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 
5 characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-.methyl-4-phenyl pyridine (MPF) and released. 
Subsequently, MPP* is actively accumulated in dopaminergic neurons by the high-affmity 
reuptake transporter for dopamine. MPP* is then concentrated in mitochondria by the 
10 electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity tov/ards nigral dopaminergic neurons (Ferrari et al.. Dev. Biol. 1989). 
15 Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
20 determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
25 plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm^ on polyorthinine-laminin coated glass coverslips. 
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The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemica! staining. Dissociated cell cultures are 

5 prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 

10 would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 

15 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Exam ple 36: The Effect of Polypeptides of th e Invention on the Growth of 
Vascular Endothelial Cells 

20 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x10'* 
cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
25 units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
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concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 

15 tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0,5% FBS, conditions (bFGF, VEGF165 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 

20 wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell Dev. Biol iO>4:512-518 (1994). 

25 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 



wo 00/61623 PCTAJSOO/08979 

442 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 38: Inhibition of PDGF-induced Vascular Smooth Muscle Cell 
5 Proliferation Stimulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LR Then, the cells are pulsed with 10% calf serum and 6 

10 mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 

15 the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 
individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:271(36):21985-21992 

20 (1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



25 
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Example 39: Stimulation of Endothelial Migration 

This example will be used to explore the possibility that a polypeptide of the 
invention may stimulate lymphatic endothelial cell migration. 

5 Endothelial cell migration assays are performed using a 48 well microchemotaxis 

chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). PolyvinylpyrroIidone«free polycarbonate filters with a pore size of 8 
um (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 

10 concentrations in MI99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10^ cells suspended in 50 ul Ml 99 containing 1% 

15 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
3TC in a humidified chamber with 5% C02 to allow ceil migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff -Quick, Baxter, McGraw Park, IL). Migration is quantified by 

20 counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 
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Example 40: Stimulation of Nitric Oxide Production bv Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
5 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 

10 the medium is determined by use of the Griess reagent to measure total nitrite after 
reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision ' 

15 Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 

2 KNO2 + 2 Kl + 2 H2SO4 6 2 NO + I2 + 2 H2O + 2 K2SO4 
The standard calibration curve is obtained by adding graded concentrations of 
KNO2 (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 

20 KI and H2SO4. The specificity of the Iso-NO electrode to NO is previously determined by 
measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-welI plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 

25 The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 
mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
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released NO is expressed as picomoles per 1x10^ endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leak et al Biochem, and Biophys. Res. Comm, 277:96-105 (1995). 

The studies described in this example tested activity of polypeptides of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Exam ple 41: Effect of Polvpepides of the Invention on Cord Formation in 
10 An giogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

15 CADMEC (microvascular endothelial cells) are purchased from Cell Applications. 

Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications* Attachment Factor Medium 
(200 ml/well) for 30 min. at 37**C. CADMEC are seeded onto the coated wells at 7,500 

20 cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 

25 triplicate. 
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Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 42: Angiogenic Effect on Chick Ch oriQallantoic Membrane 

10 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

15 Fertilized eggs of the White Leghorn chick (Gallus gallus) and the Japanese qual 

iCoturnix coturnix) are incubated at 37.8^C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 

20 are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 

25 They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 43: Angiogenesis Assay Us ing a Matrigel Implant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of hew 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

5 

Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
10 femoral arteries as described previously (Takeshita et aL, Am J. Pathol 747:1649-1660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshitaef 
aL Am 7. Pathol 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
15 operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day post-operatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et ah Hum Gene Ther. 4:749-758 
20 (1993); Leclerc et aL J. Clin, Invest. 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
25 that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
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. of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
5 sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 

10 Example 45: Effect of Polypeptides of the Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 

ability of polypeptides of the invention to affect the blood pressure in spontaneously 

hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
15 mg/kg) of the polypeptides of the invention are administered to 13-14 week old 

spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 

Statistical analysis are performed with a paired t-test and statistical significance is defined 

as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
20 invention. However, one skilled in the art could easily modify the exemplified studies to 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

invention. 

Example 46: Rat Ischemic Skin Flap Model 

25 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIU immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
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polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
a) Ischemic skin 
5 b) Ischemic skin wounds 

c) Normal wounds 
The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle fuli-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 
10 b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: Img to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

IS The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 47: Peripheral Arterial Disease Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 
25 a) One side of the femoral artery is ligated to create ischemic muscle of 

the hindlimb, the other side of hindlimb serves as a control. 
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b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks. 

c) The ischemic muscle tissue is collected after ligation of the femoral 

5 artery at 1 , 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 

and histology. Biopsy is also performed on the other side of normal muscle of the 

contralateral hindiimb. 

The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

invention. 

Example 48: Ischemic Myocardial Disease Model 

15 A polypeptide of the invention is evaluated as a potent mitogen capable of 

stimulating the development of collateral vessels, and restructuring new vessels, after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 

a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 
20 the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 
weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
25 for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Kvample 49: Rat Corneal Wound Healing Model 

5 

This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

10 b) Inserting a spatula below the lip of the incision facing the outer corner of 

the eye. 

c) Making a pocket (its base is 1-1 .5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket 

15 e) Treatment with a polypeptide of the invention can also be applied topically 

to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

20 invention. 

Example 50: Diabetic Mouse and Glucocorticoid- Impaired Wound Healing 
Models 

25 A. Diabetic db^/db-^ Mouse Model. 

To demonstrate that a polypeptide of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 



wo 00/61623 



PCT/USOO/08979 



453 

healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 
contraction (Gartner, M.H. et aL, 7. Surg, Res. 52:389 (1992); Greenhalgh, D.G. et al, 

5 Am. J, Pathol 756:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et al. Proc. Natl. Acad. 

10 Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppressed cell-mediated immunity (Mandel et aL,J. Immunol. 120:1315 
(1978); Debray-Sachs, M. et aL, Clin. Exp. Immunol. 51(1)\\-1 (1983); Leiter et al. Am. 
J, of Pathol 114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 

15 microvascular lesions, basement membrane thickening and glomerular filtration 
abnormalities have been described in these animals (Norido, F. et al, Exp. Neurol 
83(2):22\-232 (1984); Robertson et al. Diabetes 29(7J:60-67 (1980); Giacomelli et al. 
Lab Invest. 40(4):460-413 (1979); Coleman, D.L., Diabetes 31 (Suppl):\'6 (1982)). These 
homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 

20 human type II diabetes (Mandel et al, J. Immunol 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et al. Am. J. of 
Pathol 736:1235-1246(1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

25 (db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
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Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
5 Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., 7. Exp, Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 
mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 

10 dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is 

15 given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 

20 using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the woiind is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

25 Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
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histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 
5 Wound closure is analyzed by measuring the area in the vertical and horizontal 

axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm^ the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

10 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 

15 microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 

20 epithelialization and epidermal maturity (Greenhaigh, D.G. et al, Am, J. Pathol 756:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 

25 growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 
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Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
5 antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

10 

B, Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
Inflammatory Steroid Action: BasicandClinical Aspects. 280-302(1989); Wahle/a/., 7. 

15 Immunol 115: 476-481 (1975); Werb et al, J. Exp, Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et al. An. Intern, Med. 37:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck et al. Growth Factors. 5: 295-304 ( 1991); Haynes et ai, 
J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 

20 monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et al. Growth 
Factors. 5: 295-304 (1991); Haynes et al, J. Clin. Invest. 61: 103-19^1 (1978); Wahl, 

25 "Glucocorticoids and wound healing". In: Antiinflammatory Steroid Action: Basic and 
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Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et aL, Proc\ 
Natl, Acad, Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
process, the effects of multiple topical applications of the polypeptide on full thickness 
5 excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 

10 the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 

IS Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 

20 gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

25 Wounds are visually examined and photographed at a fixed distance at the day of 

wounding and at the end of treatment Wound closure is determined by daily measurement 
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on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at a range different doses, 
5 from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
1 0 cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
IS axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm^, the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

20 [Open area on day 8] - [Open area on day 1] / ,[Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
25 bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
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treatment with a polypeptide of the Invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



10 Example 51: Lvmphade ma Animal Model 

or The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 

15 in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 

20 analysis. Male rats weighing approximately. --SSOg are dosed with Pentobarbital. 
Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 

25 intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan*s 
Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 
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Using the knee joint as a landnnark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 

5 lymphatic vessels in this area are then electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 

10 tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of --0.5 cm around the leg. Skin also may be anchored by suturing to underlying 

15 muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 

20 places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 

25 movement, a cloth tape is used to measure limb circumference. Measurements are done at 
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the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
5 brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 

10 Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 

prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 

15 joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

20 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 52: Suppression of TNF alpha-induced adhesion mole cule expression 
by a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

5 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule-1 (lCAM-1), vascular cell adhesion molecule-i (VCAM-1), and 
endothelial leukocyte adhesion molecule-1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 

10 determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 
local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 

15 stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 

20 treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 
penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CO2. 

25 HUVECs are seeded in 96-well plates at concentrations of 1 x 10^ cells/well in EGM 

medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
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washed 3 times with a serum-free solution of RPMl-1640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

5 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 

well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 

10 aspirated to remove medium and 100 fil of 0. 1 % paraformaldehyde-PBS(with Ca++ and 
Mg-ir+) is added to each well. Plates are held at 4**C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 pil of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 

15 1-Biotin and Anti-E-selectin-Biolin are used at a concentration of 10 uglml (1:10 dilution 
of 0.1 mg/ml stock antibody). Cells are incubated at 37''C for 30 min. in a humidified 
environment Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 fil of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 3TC for 30 min. Wells are washed X3 with 

20 PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNRP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 /^l of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10') > 10 > 10 * > 10^ ^ 5 
pil of each dilution is added to triplicate wells and the resulting AP content in each well is 

25 5.50 ng, 1 .74 ng, 0.55 ng, 0. 1 8 ng. 100 //I of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 fil of 3M 
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NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 
5.50 ng; 1.74 ng; 0.55 ng; 0. 18 ng]. Results are indicated as amount of bound AP- 
5 conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 

Example 53: Assay for the Stimulation of Bone Marrow CD34+ Cell 
Proliferation 

This assay is based on the ability of human CD34+ to proliferate in the 
presence of hematopoietic growth factors and evaluates the ability of isolated 

15 polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 

It has been previously shown that most mature precursors will respond to only 
a single signal. More immature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
of progenitor cells, the assay contains a given polypeptide in the presence or absence 

20 of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. "^SCF alone 
has a very limited effect on the proliferation of bone marrow (BM) cells, acting in 
such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 

25 effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 
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level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 
agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
inhibitory effect on progenitors is preferably tested in cells that are first subjected to 
in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
5 being evaluated for inhibition of such induced proliferation. 

Briefly, CD34+ cells are isolated using methods known in the art. The cells 
are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). 
After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 

10 hour. The cell count is adjusted to 2.5 x 10^ cells/ml. During this time, 100 [xl of 
sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 
can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 
and rhlL-3 (R&D Systems, Minneapolis, MN, Cat# 203-ML) at 30 ng/mL After one 

15 hour, 10 |xl of prepared cytokines, 50 ^1 SID (supematants at 1:2 dilution 50 fjil) and 
20 \il of diluted cells are added to the media which is already present in the wells to 
allow for a final total volume of 100 ^il. The plates are then placed in a 37°C/5% CO2 
incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 (xCi/well of [3H] Thymidine 

20 is added in a 10 ^i! volume to each well to determine the proliferation rate. The 

experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed 
and placed into OmniFilter assemblies consisting of one OmniFilter plate and one 
OmniFilter Tray. 60 |xl Microscint is added to each well and the plate sealed with 

25 TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate for 
counting. The sealed plates is then loaded and the level of radioactivity determined 
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via the Packard Top Count and the printed data collected for analysis. The level of 

radioactivity reflects the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide 

to stimulate bone marrow CD34+ cell proliferation. One skilled in the art could 
5 easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 

therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof. 

As a nonlimiting example, potential antagonists tested in this assay would be expected 

to inhibit cell proliferation in the presence of cytokines and/or to increase the 

inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 
10 In contrast, potential agonists tested in this assay would be expected to enhance cell 

proliferation and/or to decrease the inhibition of cell proliferation in the presence of 

cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 

cells indicates that polynucleotides and polypeptides corresponding to the gene are 
15 useful for the diagnosis and treatment of disorders affecting the immune system and 

hematopoiesis. Representative uses are described in the "Immune Activity" and 

"Infectious Disease" sections above, and elsewhere herein. 



Example 54: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 
20 The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 

assay is to identify gene products (e.g., isolated polypeptides) that act on the 
hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

Cells respond to the regulatory factors in the context of signal(s) received 
25 from the surrounding microenvironment. For example, fibroblasts, and endothelial 
and epithelial stem cells fail to replicate in the absence of signals from the ECM. 
Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
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vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 
.dependent upon their interaction with the stromal cells and the ECM protein 
fibronectin (fn). Adhesion of cells to fn is mediated by the ttj.p, and a^.^^ integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 

5 factor(s) which integrate with the ECM environment and responsible for stimulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 
be of great interest in gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
fn fragment at a coating concentration of 0.2 (xg/ cm^ Mouse bone marrow cells are 

10 plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 
presence of lL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, 
conditions under which little self-renewal but pronounced differentiation of the stem 
cells is to be expected. Gene products are tested with appropriate negative controls in 
the presence and absence of SCF(5.0 ng/ml), where test factor supemates represent 

15 10% of the total assay volume. The plated cells are then allowed to grow by 
incubating in a low oxygen environment ( 5% CO2, 7% O2, and 88% N2 ) tissue 
culture incubator for 7 days. The number of proliferating cells within the wells is 
then quantitated by measuring thymidine incorporation into cellular DNA. 
Verification of the positive hits in the assay will require phenotypic characterization 

20 of the cells, which can be accomplished by scaling up of the culture system and using 
appropriate antibody reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

25 If a particular gene product is found to be a stimulator of hematopoietic 

progenitors, polynucleotides and polypeptides corresponding to the gene may be 
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useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease'* sections above, and elsewhere herein. The gene product may 
also be useful in the expansion of stem cells and committed progenitors of various 

5 blood lineages, and in the differentiation and/or proliferation of various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest 
and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
employed to protect bone marrow stem cells from chemotherapeutic agents during 

10 chemotherapy. This antiproliferative effect may allow administration of higher doses 
of chemotherapeutic agents and, therefore, more effective chemotherapeutic 
treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
15 disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
or leukemia since stromal cells are important in the production of cells of 
hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 
marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 

20 

Example 55: Human Dermal Fibroblast an d Aortic Smooth Muscle Cell 
Proliferation 

The polypeptide of interest is added to cultures of normal human dermal 
25 fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 
polypeptide of interest on the proliferation of normal human dermal fibroblasts 



wo 00/61623 



PCT/USOO/08979 



(NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 
restenosis. The second assay examines 1L6 production by both NHDF and SMC. 1L6 
production is an indication of functional activation. Activated cells will have 

5 increased production of a number of cytokines and other factors, which can result in a 
proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 
or 2000 cells/well (AoSMC) in 100 \il culture media. NHDF culture media contains: 

10 Clonetics FB basal media, Img/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 
2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 jig/ml 
hEGF, 5mg/ml insulin, l|xg/ml hFGF, 50mg/ml gentamycin, 50 fig/ml Amphotericin 
B, 5%FBS. After incubation @ 37°C for at least 4-5 hours culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 

15 fibroblast basal media, 50mg/ml gentamycin. 2% FBS, while growth arrest media for 
AoSMC contains SM basal media, 50mg/ml gentamycin, 50;<g/ml Amphotericin B, 
0.4% FBS, Incubate at 37C until day 2. 

On day 2, serial dilutions and templates of the polypeptide of interest are 
designed which should always include media controls and known-protein controls. 

20 For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
(NHDF) or 5ng/ml (AoSMC). Then add 1/3 vol media containing controls or 
supematants and incubate at 37C/5% CO2 until day 5. 

Transfer 60;*l from each well to another labeled 96-wen plate, cover with a 

25 plate-sealer, and store at 4C until Day 6 (for IL6 ELISA). To the remaining 100 lil in 
the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
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culture volume ( lOfxl). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor, 
This yields the growth stimulation/inhibition data. 

On day 5, the 1L6 ELISA is performed by coating a 96 well plate with 50-100 

5 ul/well of Anti-Human 1L6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON 
at room temperature. 

On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 ^il/well of 
Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 

10 buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 (xl/well of 
diluted Anti-Human IL-6 Monoclonal, Biotin-labeied antibody at 0.50 mg/ml. Make 
dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. 

Wash plates with wash buffer and blot on paper towels. Dilute EU-labeled 

15 Streptavidin 1 : 1000 in Assay buffer, and add 100 |uil/well. Cover the plate and 
incubate 1 h at RT. Wash plates with wash buffer. Blot on paper towels. 

Add 100 ;/l/well of Enhancement Solution. Shake for 5 minutes. Read the 
plate on the Wallac DELFIA Fluorometer. Readings from triplicate samples in each 
assay were tabulated and averaged. 

20 ' A positive result in this assay suggests AoSMC cell proliferation and that the 

gene product of interest may be involved in dermal fibroblast proliferation and/or 
smooth muscle cell proliferation. A positive result also suggests many potential uses 
of polypeptides, polynucleotides, agonists and/or antagonists of the gene/gene product 
of interest. For example, inflammation and immune responses, wound heating, and 

25 anglogenesis, as detailed throughout this specification. Particularly, polypeptides of 
the gene product and polynucleotides of the gene may be used in wound healing and 
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dermal regeneration, as well as the promotion of vasculargenesis, both of the blood 
vessels and lymphatics. The growth of vessels can be used in the treatment of, for 
example, cardiovascular diseases. Additionally, antagonists of polypeptides of the 
gene product and polynucleotides of the gene may be useful in treating diseases, 

5 disorders, and/or conditions which involve angiogenesis by acting as an anti-vascular 
(e.g., anti-angiogenesis). These diseases, disorders, and/or conditions are known in 
the art and/or are described herein, such as, for example, malignancies, solid tumors, 
benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, 
trachomas, and pyogenic granulomas; artheroscleric plaques; ocular angiogenic 

10 diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 
degeneration, corneal graft rejection, neovascular glauconria, retrolental fibroplasia, 
rubeosis, retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the 
eye; rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; 

15 scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 
angiogenesis; Osier- Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides of the 

20 gene product and polynucleotides of the gene may be useful in treating anti- 
hyperproliferative diseases and/or anti-inflammatory known in the art and/or 
described herein. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
25 antagonists and fragments and variants thereof. 
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Example 56: Cellular Adhesion Molecule fCAM^ Expression on Endothelial 
Cells 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
5 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in 
both normal and pathological settings, follows a multi-step cascade that involves 
intercellular adhesion molecule- 1 (lCAM-1), vascular cell adhesion molecule- 1 
(VCAM-1), and endothelial leukocyte adhesion molecule-1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular 

10 endothelium determines the efficiency with which leukocytes may adhere to the local 
vasculature and extravasate into the local tissue during the development of an 
inflammatory response. The local concentration of cytokines and growth factor 
participate in the modulation of the expression of these CAMs. 

Briefly, endothelial cells (e.g.. Human Umbilical Vein Endothelial cells 

IS (HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 pil of 199 Medium (10% fetal bovine 
serum (FBS)). Samples for testing and positive or negative controls are added to the 
plate in triplicate (in 10 //I volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are 

20 aspirated to remove medium and 100 fil of 0.1% paraformaldehyde-PBS(with Ca-l-+ 
and Mg++) is added to each well. Plates are held at 4**C for 30 min. Fixative is 
removed from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA 
and drained. 10 /il of diluted primary antibody is added to the test and control wells. 
Anti-lCAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 

25 concentration of 10 pig/ml (1:10 dilution of 0,1 mg/ml stock antibody). Cells are 
incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 
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times with PBS(+Ca,Mg) + 0.5% BSA. 20 /^l of diluted ExtrAvidin-Alkaline 
Phosphotase (1:5,000 dilution, refered to herein as the working dilution) are added to 
each well and incubated at 2>TC for 30 min. Wells are washed three times with 
PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 
5 ml of glycine buffer (pH 10,4). 100 /^l of pNPP substrate in glycine buffer is added to 
each test well. Standard wells in triplicate are prepared from the working dilution of 
the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10"°^ > 10 * > 
10 * ^ 5 ii\ of each dilution is added to triplicate wells and the resulting AP content in 
each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 }i\ of pNNP reagent is then 

10 added to each of the standard wells. The plate is incubated at 2>TC for 4h. A volume 
of 50 ii\ of 3M NaOH is added to all wells. The plate is read on a plate reader at 405 
nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 
conjugate in each standard well I 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 

15 indicated as amount of bound AP-conjugate in each sample. 

Example 57: Alamar Blue Endothelial Cells Proiiferation Assay 

This assay may be used to quantitatively determine protein mediated 
inhibition of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells 

20 (LECs), Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of nietabolic activity. A standard Alamar Blue 
Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of 

25 endothelial cells with slight changes in growth medium and cell concentration. 

Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
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medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 
Angiostatin or TSP-I are included as a known inhibitory controls. 

Briefly, LEG, BAECs or UTMECs are seeded in growth media at a density of 
5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight After the 

5 overnight incubation of the cells, the growth media is removed and replaced with 

GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 
with the samples, the plate(s) is/are placed back in the 37*" C incubator for three days, 

10 After three days 10 ml of stock alamar blue (Biosource Cat# DALl 100) is added to 
each well and the plate(s) is/are placed back in the 3TC incubator for four hours. The 
plate(s) are then read at 530nm excitation and 590nm emission using the CytoFluor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and 

15 changes color in response to chemical reduction of growth medium resulting from cell 
growth. As cells grow in culture, innate metabolic activity results in a chemical 
reduction of the immediate surrounding environment. Reduction related to growth 
causes the indicator to change from oxidized (non-fluorescent blue) form to reduced 
(fluorescent red) form. i.e. stimulated proliferation will produce a stronger signal and 

20 inhibited proliferation will produce a weaker signal and the total signal is proportional 
to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 
protein dilutions. 

25 



Example 58; P etecttop pf Iphibition Qt a Mpxed LymphQcyte ReactiQn 
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This assay can be used to detect and evaluate inhibition of a Mixed 
Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viability, 
modulation of costimuiatory molecules on interacting cells, modulation of 

5 adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
production by accessory cells. Multiple cells may be targeted by these polypeptides 
since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find application in 

10 diseases associated with lymphocyte and monocyte activation or proliferation. These 
include, but are not limited to, diseases such as asthma, arthritis, diabetes, 
inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomerulonephritis, inflammatory bowel disease, Crohn's disease, 
ulcerative colitis, arteriosclerosis, cirrhosis, graft vs, host disease, host vs. graft 

15 disease, hepatitis, leukemia and lymphoma. 

Briefly, PBMCs from human donors are purified by density gradient 
centrifugation using Lymphocyte Separation Medium (LSM* density L0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10^ cells/ml in RPMI-1640 (Life Technologies, Grand Island, NY) 

20 supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 
adjusted to 2 x 10^ cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96-well round bottom microliter plate. Dilutions of test materials (50 is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog 

25 number 202-lL) is added to a final concentration of 1 \iglmU anti-CD4 mAb (R&D 
Systems, clone 34930.11, catalog number MAB379) is added to a final concentration 



wo 00/61623 



PCT/USOO/08979 



476 

of 10 fxg/ml. Cells are cultured for 7-8 days at 3TC in 5% CO^, and 1 \iC of [^H] 
thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

5 Samples of the protein of interest are screened in separate experiments and 

compared to the negative control treatment, anti-CD4 mAb, which inhibits 
proliferation of lymphocytes and the positive control treatment. lL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 
One skilled in the art could easily modify the exemplified studies to test the 

10 activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 

15 teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 

20 listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. 
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E. SEPARATEFURNISHINGOFINDICATlONS(7e<n^cWfln*j/w/flp/;toW«> 



The indications listed below will be submitted to the International Bureau later (spedfithegmeralrmpvqfdieiMU^^ "Accession 
Number cf Deposit") 



For recei vingOffice use only 



I I This sheet was received with the international application 



Audiorized officer 



For International Bureau use only 



I I This sheet was receivedby the International Bureau on: 



Authorized officer 



Fomi PCr/RO/134 (July 1992) 
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ATCC Deposit No. PTA-1543 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the apphcation has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3,25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the apphcation has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
pubUc inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-1543 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the appHcation has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months fi-om the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(,1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicanl's or agent's file 
reference number 



P2039PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRu!el3^«) 



A. The indications made belowrelateto the microorganism referred to in thedescription 
on page 152 Jine t!^^ 



B. IDENTIRCATIONOFDEPOSIT Furtherdeposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas. Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






21 March 2000 




PTA-1544 



C ADDITIONAL INDICATIONS (leave blank if not appUcable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADEfifthe indications are notfor all desigftated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEP ARATEFVnmsmT^GOFlf^mCATJOT^SOeayeblanki/not applicable) 



The indications listed below will be submitted to the International Bureau later (sped^ the general nature cftkemdictttionse.g., "Accession 
Number of D^it") 



For receiving OfHce use on ly 



This sheet was received with the international appi ication 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



AuthimzedofHcer 



Fomj PCT/RO/I34 (July 1992) 
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ATCC Deposit No. PTA-1544 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The apphcant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent OfBce), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents arid Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the Jntemational Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the pubHc under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
q)plicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PZ039PCT 



Intemational application No. 



UNASSIGNED 



INDICATIONS RELATING TO ADEPOSITED MICROORGANISM 

(PCTRule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page ]^ Jine 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including, postal code and country) 
10801 University Boulevard 
Manassas. Virginia 201 10*2209 
United States of America 



Date of deposit 




Accessi on Number 






11 August 1999 




PTA-499 



C ADDITIONAL INDICATIONS /7«ave6kn* (/no/ fl/?p//cafc/e; This information is continuedon an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date oh which application has been refused or withdrawn or Is. deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicablel 



The indications listed below will be submitted to the International Bureau later (^xc^ the gpterd nature t^AeindicatioBS&g., "Accession 
Number of DeposW*) 



For receiving Office use only 



f~] This sheet was received with the intemational application 



Authorized officer 



For International Bureau use only 



n This sheet was received by the Intemational Bureau on: 



Authorized officer 



Form PCr/RO/134 (July 1992) 
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ATCC Deposit No. PTA-499 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Oflfice without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refiisal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulation^), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the fiimishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months fi-om the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be fumished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



P2039PCT 



Intemaiional applicalionNo. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
(PCT Rule 13^/5) 



A. The indications made below relate to the microorganism referred to in the description 

on page 1^4 ,|ine ^ . 

B. IDElVTtFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution fmcluding postal code and country) 
10801 University Boulevard 
Manassas. Virginia 201 10-2209 
United States of America 



Date of deposit 




Access i on Number 






09 July 1999 




PTA-322 



C ADDITIONAL INDICATIONS f/eave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATEFURNISHINGOFINDICATIONSf7eflve6ton*//>io/<v?p//cflW<) 



The indications listed below will be submitted to the International Bureau later (speci^the^gr^ntttureqf^fnihca^ome.g,, '^Aooesaon 
Number of Deposit'*) 



For receiving Office use only 



I I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on : 



Authorized officer 



Forni PCT/RO/I34 (July 1992) 
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ATCC Deposit No. PTA-322 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to pubhc 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-322 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the fiimishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months firom the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts dravm up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be fiimished by the applicant withsthe Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicam's orageni's file 
reference number- 



pzoagpcT 



Imemational appltcationNo. 



UNASSIGNED 



INDICATIONS RELAITNG TO A DEPOSITED MICROORGANISM 
(PCT Rule nbis) 



A. The indications made below relate to the microorganism referred to in the description 

on page l^S jjne N/A 

B. roENXmCATlONOFDEPOSIT Furthcrdeposiisare identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary, institution Concluding postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 




Accession Number 






08 April1999 




203918 



- C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D, DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are notfor all designated States) 

Europe 

In respect to those designations In which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or Is .deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATEFURNISHINGOFmDICATIONS(?fiavcWart*j/no/a;9i/iccA/eJ 



The indications listed below will be submitted to the International Bureau later (^ped^ general nature if the indications cg^ "Accession 
Number of Deposii'J 



For receiving Office use only 



I I This sheet was received with the international application 



Authorizedofficcr 



For International Bureau use only 



This sheet was received by the Intemati onal Bureau on : 



Authorized officer 



Forai PCT/RO/134 (July 1992) 
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ATCC Deposit No. 203918 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
apphcation or the appHcation has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations), 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
intemational publication of the application. 
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DENMARK 

The applicant hereby requests that, until the appHcation has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months firom the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to , 
an expert. The request to this effect must be furnished by the applicant with the Netherlands;^ 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



wo 00/61623 



PCT/USOO/08979 



492 



Applicant's or agent's file 
reference number 



PZ039PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 136/5) 



A, The indications made belowrelateto the microorganism referredto in thedescriplion 

on page 155 |i„e N/A 

B. IDENTIFICATIONOFDEPOSn' Furtherdeposits are identified onan additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 




Accession Number 






01 June 1999 




PTA-163 



C ADUITIONAI^INDICATJO^H (leave blank i/not applicable) This information is continuedon an additional sheet 



D. DESIGNATED STATES FOR WHICH f^mCATlOf^S AliF,MADE (if the indications an not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (^feciJ^Ae general nature of die indications cg^ "Accession 
Number of Dqxxnt") 



For receiving Office use only 



I I This sheet was received with the international application 



Authorizied officer 



For International Bureau use only 



I I This sheet wasreceived by the International Bureau on: 



Authorized officer 



Fonn PCT/RO/134 (July 1992) 
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ATCC Deposit No. PTA-163 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to pubhc inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
appUcant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

HNLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-163 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the fiimishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
z^plicant with the International Bureau before the expiration of 16 months fi-om the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refiised or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's Hie 
reference number 



PZ039PCT 



Internationa! applicaiionNo. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MECROORGANISIM 
(PCT Rulel36iy) 



A. The indications made below relate to the microorganism referred to in the description 
on page 155 Mt N/A 



B. IDENTinCATION OF DEPOSIT Furthcrdeposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution fmciuding postal code and country) 
10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Date of deposit 




Accession Number 






26 April 1999 




203959 



C ADDITIONAL WmCAT\O^S(lea\>e blank if not applicable) This information is continued on an additional sheet []] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MXD^ (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS Oeave blank if not applicable) 



The indications listed below will be submitted to die International Bureau later (sped^ the ^nenil nature tf the adicationseg^ "Accession 
Number of Deposit'^ 



Forreceiving Office use only 



I I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCr/RO/134 (July 1992) 
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ATCC Deposit No. 203959 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bxireau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the fiimishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203959 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the pubHc under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the fiimishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
apphcant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicani's or agent's file 
reference number 



PZ039PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule mis) 



A. The indications made below relate to the microorganism referred loin the description 
on page l^Z Jine .. 



B. ja)ENTIFICATI0NOFDEPOSrr Furtherdeposits are identified on an additional sheet 



Name of depositary institution American Type Culture Collection 



Address of depositary institution Oncluding postal code and country) 
10801 University Boulevard 
Manassas. Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






27 SeptemlJer 1999 




PTA-794 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (iffke indications are notforaU designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdravvn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (^xd^ the genen^ nature of the intUcatitmse^^ "Accession 
Ihunber of Deposit") 



For receiving Office use only 



I I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorizedofflcer 



Form PCr/RO/134 (July 1992) 
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ATCC Deposit No. PTA-794 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
OfBce without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act, If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
pubhc inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-794 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months firom the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file P7039PCT 
reference number * 



Intemalional applicationNo. UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED IVflCROORG ANISM 
(PCT Rule 13^15) 



A. The indications made below relate to the microorganism refened to in the description 
onpage IJZ Jine ^/A 



B. IDENTIFICATlOiN OF DEPOSIT Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution fmduding postal code and country) 
10801 University Boulevard 
Manassas. Virginia 201 1 0-2209 
United States of America 



Date of deposit 



09 September 1998 



Accession Number 



203181 



C ADDITIONAL INDICATIONS ^7eav« blank if not appUcabie) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICA.,XIONS (leave blank if not appiicable) 



The indications listed below will be subnaitied to the International Bureau later (^jei:^ the genenilmtunqfOie indications e^., "Accession 
Number of DqMsif) 



For receiving OfHce use only 



[~| This sheet was received with the international application 



Authorizedofficer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized ofTicer 



Form PCT/Ra/134 (July 1992) 
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ATCC Deposit No. 203181 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the Intemational Bureau accordingly before completion of technical preparations for 
publication of the intemational application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act, If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the Intemational Bureau before the completion of the technical preparations for the 
intemational publication of the application. 
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ATCC Deposit No,: 203181 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months fi-om the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date oh which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PZ039PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
(POT Rule 

A. The indications made belowrelateto the microorganismreferred loin the description 

on page ^59 jjne N/A _ . 

B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet 

Namcofdcpositaryinstitution American Type Culture Collection 



Address of depositary institution Concluding postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






04 March 1998 




209651 



C ADDITIONAL INDICATIONS (Teove blank if not ^plicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Oftke indications are not for aU designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or Is deemed to be withdrawn, only by 
the Issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blarikif not applicable) 



The indications listed below will be submitted to the International Bureau later (specif the genera! nature^ the int£cationse.g^ ''Aaxs5k>n 
Number of Deposit^) 



For receiving OfBce use only 



I I This sheet was received with the international application 



Authoii2ied officer 



For International Bureau use only 



r~| This sheet was received by the International Bureau on: 



Authorized officer 



Form PCr/RO/134 (July 1992) 
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ATCC Deposit No. 209651 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by th^ Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the appUcation. 
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ATCC Deposit No.: 209651 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the fiimishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months fi-om the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the fiimishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refiised or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PZ039PCT 



Imemaiional application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGAi^JISIVI 

(PCTRule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
159 ,Iinc N/A 



on page 



B. IDENTEFICAnONOFbEPOSrr 



Further deposits are identified on an additional sheet 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas. Virginia 2011 0-2209 
United Slates of America 



Date of deposit 

07 June 1999 


Accession Number 

PTA-181 


C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | \ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (iftkeindicaiions are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent Is sought a sample of the deposited 
microorganism wiH be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the Issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blankif not appUcablij^ ' 



The indications listed below will be submitted to the International Bureau later (spec^ the general nature the indications e,g„ "Accession 
Number cf Dqxuit'^ 



For receiving Office use only 



I I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



|~| This sheet was received by the Intemational Bureau on : 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No. PTA-181 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the fiimishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), OE^has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-181 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months fix)m the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is^tuade available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PZ039PCT 



International appHcaiion No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule 136«) 



A. The indications made below relate to the microorganism referred lo in the description 
on page ^59 jine 



R IDENTIFICATION OFDEPOSrr Furtherdeposiis are identified on an additional sheet | | 



Nameof depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






01 August 1997 




209195 



C ADDITIONAL INDICATIONS r/em«6/OT*i/no/<V!pficflW<; This information is continued on an additional sheet Q 



D DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are ml for cU designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application hais been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATEITJRNISHINGOFINDlCATIONS(7eaveWflnAi/«ofiipptoW6j 



The indications listed below will be submitted to the International Bureau later (spec^ the general naturecf the indtaadonse^., "Accession 
Number of D^it*^ 



For receiving Office use only 



n '^lis sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was receivedby the International Bureau on:' 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No. 209195 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for ttie 
international publication of the application. 
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ATCC Deposit No.: 209195 
DENMARK 

The applicant hereby requests that, until the appHcation has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two.dates occurs earlier. 
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PZ039PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED ^flCROORGANlSM 

(PCT Rule nbis) 



A. The indications made below relate to the microorganism referred to in the description 

on page l?? Jine ^/A 



R IDENTIFICATION OFDEPOSIT Furtherdeposits are identified on an additional sheet [ | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution fmciuding postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Dale of deposit 




Accession Number 






07April1998 




209746 



C ADD ITION AL INDICATIONS (leave blank if not appUcabh) This information is continued on an additional sheet Q 



D, DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notforaU designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or Is deemed to be withdrawn* only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING 0¥JmJCAriOr<iSOeaveblonkif not applicable) 



The indications listed below will be submitted to the International Bureau later (spet^the^nertdnaiiffecftheiii^caSo^ 'Accesaon 
Ntmber of Deposit'^ 



For receiving Office use only 



This sheet was received with the international appl ication 



Audiorized officer 



For International Bureau use only 



rn This sheet was received by the International Biueau on: 



Authorized officer 



Fonn PCT/RO/134 (July 1992) 
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ATCC Deposit No. 209746 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material refeired to in the application to an independent 
expert nominated by the Conunissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided ■ 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209746 
DENMARK 

The applicant hereby requests that, until the apphcation has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the apphcant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent OfSBce or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the apphcant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a Hst of recognized experts, drawn up by the Swedish Patent Office 
or any person approved by a ^licant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in ±e 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Apislicant's or agent's file 
reference number 



PZ039PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule J3Wj) 



A. The indications made below relate to the microorganism refened to in the description 
on page 159 jjne N^A 



B. IDENTIFICATION OFDEPOSn Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary iristitution fincluding postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dale of deposit 




Accession Number 






02 November 1999 




PTA-909 



C A DDI TION AL INDICATIONS (!eave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifihe indications are noifor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or Is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



£. SEPARATE FURNISHING OYmmCATlOTiS (laiveblankifnotapplicaae) 



The indications listed below will be submitted to the International Bureau later (;^)eci6^ the pnera! nature of Otetiu^oationse^,, "Access&Jti 
Number Deposit") 



For receiving Office use only 



|~| This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



ri This sheet was received by the International Bureau on: 



Authorized officer 



Fonn PCT/RO/134 (July 1992) 
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ATCC Deposit No. PTA-909 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
OfRce without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No*: PTA-909 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the fumishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent OflRce 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 

date on which the application is refused or withdrawn or lapsed, the microorganism shall be 

made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 

an expert. The request to this effect must be furnished by the applicant with the Netherlands 

Industrial Property Office before the date on which the application is made available to the iv, 

pubhc under Section 22C or Section 25 of the Patents Act of the Kingdom of the 

Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (i) a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
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hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1 , wherein the 

5 polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

3. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 

10 identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 



4. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 

15 or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQIDNOiX. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 

20 N-terminus.^ 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 



25 
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7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 



8. A method of making a recombinant host cell comprising the isolated 
5 nucleic acid molecule of claim 1 . 

9. A recombinant host cell produced by the method of claim 8. 



10. The recombinant host cell of claim 9 comprising vector sequences. 

10 

11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z; 
15 (b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 

included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 
20 in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

25 (g) a variant of SEQ ID NO: Y ; 

(h) an allelic variant of SEQ ID NO:Y; or 



wo 00/61623 



PCT/USOO/08979 



522 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from either the C- 
terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 1 1 . 



14. A recombinant host cell that expresses the isolated polypeptide of 
10 claim 11. 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 
15 (b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 



17. A method for preventing, treating, or ameliorating a medical condition, 
20 comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1 . 



18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 
25 (a) determining the presence or absence of a mutation in the polynucleotide of 

claim 1; and 
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(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 



19. A method of diagnosing a pathological condition or a susceptibility to 
5 a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

10 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
15 polypeptide. 

21 . The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 

22. A method of identifying an activity in a biological assay, wherein the 
20 method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

25 

23. The product produced by the method of claim 20. 
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<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat ' 733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
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<400> 2 

Trp Ser Xaa Trp Ser 
1 5 



<210> 3 

<211> 86 
<212> DNA 

<213> Homo sapiens 
<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 86 



<210> 5 
<211> 271 

<212> DNA 

<213> Homo sapiens 
<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 
aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 
gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 
ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 
ttttggaggc ctaggctttt gcaaaaagct t 271 



<210> 6 
<211> 32 
<212> DNA 

<213> Homo sapiens 



<210> 4 



<211> 27 
<212> DNA 

<213> Homo sapiens 



<400> 4 

gcggcaagct ttttgcaaag cctaggc 



27 



<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 



32 



<210> 7 
<211> 31 
<212> DNA 

<213> Homo sapiens 
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<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 

<210> 8 
<211> 12 
<212> DNA 

<213> Homo sapiens 
<400> 8 

ggggactttc cc 12 



<210> 9 

<211> 73 

<212> DNA 

<213> Homo sapiens 

<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 73 

<210> 10 
<211> 256 
<212> DNA 

<213> Homo sapiens 
<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 
caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 
cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 
ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 
cttttgcaaa aagctt 



60 
120 
180 
240 
256 



<210> 11 
<211> 1538 

<212> DNA . i. 

<213> Homo sapiens 

<400> 11 

ccacgcgtcc ggctggcgca cgccccggga ccccgagagg ccgccgcggc acatccagac 60 

ctccgccgct cccgcgccct ctcaaccatc ctgggattcc cgggcccacc cgacccagcg 120 

gcgcgaccct ggccctccgg gaccctccgc tgactccacc gcgcacttcc cgggaccccc 180 

acacacatcc cagccctccg gccgatccct ccctactcgg tgccgggtgc cccccgccct 240 

ctccaggccc ggatctcctc ccccaggtcc ccggggcggc cccagccagg cccccttcga 300 

accccgccgg cggcccgggc tggggcgcac catgcggctg cggctccggc ttctggcgct 360 

gctgcttctg ctgctggcac cgcccgcgcg cgccccgaag ccctcggcgc aggacgtgag 420 

cctgggcgtg gactggctga ctcgctatgg ttacctgccg ccaccccacc ctgcccaggc 480 

ccagctgcag agccctgaga agttgcgcga tgccatcaaa gtcatgcaga ggttcgcggg 540 
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gctgccggag accggccgca tggacccagg gacagtggcc accatgcgta agccccgctg 600 

ctccctgcct gacgtgctgg gggtggcggg gctggtcagg cggggtcgtc ggtacgctct 660 

gagcggcagc gtgtggaaga agcgaaccct gacatggagg gtacgttcct tcccccagag 720 

ctcccagctg agccaggaga ccgtgcgggt cctcatgagc tatgccctga tggcctgggg 780 

catggagtca ggcctcacat ttcatgaggt ggattccccc cagggccagg agcccgacat 840 

cctcatcgac tttgcccgcg ccttccacca ggacagctac cccttcgacg ggttgggggg 900 

caccctagcc catgccttct tccctgggga gcaccccatc tccggggaca ctcactttga 960 

cgatgaggag acctggactt ttgggtcaaa agacggcgag gggaccgacc tgtttgccgt 1020 

ggctgtccat gagtttggcc acgccctggg cctgggccac tcctcagccc ccaactccat 1080 

tatgaggccc ttctaccagg gtccggtggg gcgaccctga caagtaccgc ctgtctcagg 1140 

atgaccgcga tggcctgcag caactctatg ggaaggcgcc ccaaacccca tatgacaagc 12 00 

ccacaaggaa acccccggct ccttccgccc cagcccccgg cctcgcccac acacagccca 1260 

tccttcccca tccctgatcg atgtgagggc aattttgacg ccatcgccaa catccgaggg 1320 

gaaactttct tcttcaaagg cccctggttc tggcgcctcc agccctccgg acagctggtg 1380 

tccccgcgac ccgcacggct gcaccgcttc tgggaggggc tgcccgccca ggtgagggtg 1440 

gtgcaggccg cctatgctcg gcaccgagac ggccgaatcc tcctctttag cgggccccag 1500 

ttctgggtgt tccaggaccg gcagctggag ggcggggc 1538 



<210> 12 
<211> 1047 
<212> DNA 

<213> Homo sapiens 



<400> 12 

gaattcggca cgagccacta tggacagagc ctccactgag ctgctgcctg cccgccacat 60 

acccagctga catgggcacc gcaggagcca tgcagctgtg ctgggtgatc ctgggcttcc 120 

tcctgttccg aggccacaac tcccagccca caatgaccca gacctctagc tctcagggag 180 

gccttggcgg tctaagtctg accacagagc cagtttcttc caacccagga tacatccctt 240 

cctcagaggc taacaggcca agccatctgt ccagcactgg taccccaggc gcaggtgtcc 300 

ccagcagtgg aagagacgga ggcacaagca gagacacatt tcaaactgtt ccccccaatt 360 

caaccaccat gagcctgagc atgagggaag atgcgaccat cctgcccagc cccacgtcag 420 

agactgtgct cactgtggct gcatttggtg ttatcagctt cattgtcatc ctggtggttg 480 

tggtgatcat cctagttggt gtggtcagcc tgaggttcaa gtgtcggaag agcaaggagt 540 

ctgaagatcc ccagaaacct gggagttcag ggctgtctga aagctgctcc acagccaatg 600 

gagagaaaga cagcatcacc cttatctcca tgaagaacat caacatgaat aatggcaaac 660 

aaagtctctc agcagagaag gttctttaaa agcaactttg ggtccccatg agtccaagga 720 

tgatgcagct gccctgtgac tacaaggagg aagagatgga attagtagag gcaatgaacc 780 

acatgtaaat tattttattg tttcatgtct gcttctagat ctaaaggaca ctagcattgc 840 

cccagatctg ggagcaagct accaacaggg gagactcttt cctgtatgga cagctgctgt 900 

ggaaatactg cctgcttctc ccacctcctc agagccacag gaaagaggag gtgacagaga 960 

gagagcaagg aaagtgatga ggtggattga tactttctac tttgcattaa aattattttc 1020 

tagcctgcaa aaaaaaaaaa aaaaaaa 1047 



<210> 13 

<211> 2801. 

<212> DNA 

<213> Homo sapiens 

<400> 13 



wo 00/61623 



PCTAJSOO/08979 



5 



ccacgcgtcc gcgagcccgg ggcgggtgga cgcggactcg aacgcagttg cttcgggacc 60 

caggaccccc tcgggcccga cccgccagga aagactgagg ccgcggcctg ccccgcccgg 120 

ctccctgcgc cgccgccgcc tcccgggaca gaagatgtgc tccagggtcc ctctgctgct 180 

gccgctgctc ctgctactgg ccctggggcc tggggtgcag ggctgcccat ccggctgcca 240 

gtgcagccag ccacagacag tcttctgcac tgcccgccag gggaccacgg tgccccgaga 300 

cgtgccaccc gacacggtgg ggctgtacgt ctttgagaac ggcatcacca tgctcgacgc 360 

aggcagcttt gccggcctgc cgggcctgca gctcctggac ctgtcacaga accagatcgc 420 

cagcctgccc agcggggtct tccagccact cgccaacctc agcaacctgg acctgacggc 480 

caacaggctg catgaaatca ccaatgagac cttccgtggc ctgcggcgcc tcgagcgcct 540 

ctacctgggc aagaaccgca tccgccacat ccagcctggt gccttcgaca cgctcgaccg 600 

cctcctggag ctcaagctgc aggacaacga gctgcgggca ctgcccccgc tgcgcctgcc 660 

ccgcctgctg ctgctggacc tcagccacaa cagcctcctg gccctggagc ccggcatcct 720 

ggacactgcc aacgtggagg cgctgcggct ggctggtctg gggctgcagc agctggacga 780 

ggggctcttc agccgcttgc gcaacctcca cgacctggat gtgtccgaca accagctgga 840 

gcgagtgcca cctgtgatcc gaggcctccg gggcctgacg cgcctgcggc tggccggcaa 900 

cacccgcatt gcccagctgc ggcccgagga cctggccggc ctggctgccc tgcaggagct 960 

ggatgtgagc aacctaagcc tgcaggccct gcctggcgac ctctcgggcc tcttcccccg 1020 

cctgcggctg ctggcagctg cccgcaaccc cttcaactgc gtgtgccccc tgagctggtt 1080 

tggcccctgg gtgcgcgaga gccacgtcac actggccagc cctgaggaga cgcgctgcca 1140 

cttcccgccc aagaacgctg gccggctgct cctggagctt gactacgccg actttggctg 1200 

cccagccacc accaccacag ccacagtgcc caccacgagg cccgtggtgc gggagcccac 1260 

agccttgtct tctagcttgg ctcctacctg gcttagcccc acagcgccgg ccactgaggc 1320 

ccccagcccg ccctccactg ccccaccgac tgtagggcct gtcccccagc cccaggactg 1380 

cccaccgtcc acctgcctca atgggggcac atgccacctg gggacacggc accacctggc 1440 

gtgcttgtgc cccgaaggct tcacgggcct gtactgtgag agccagatgg ggcaggggac 1500 

acggcccagc cctacaccag tcacgccgag gccaccacgg tccctgaccc tgggcatcga 1560 

gccggtgagc cccacctccc tgcgcgtggg gctgcagcgc tacctccagg ggagctccgt 1620 

gcagctcagg agcctccgtc tcacctatcg caacctatcg ggccctgata agcggctggt 1680 

gacgctgcga ctgcctgcct cgctcgctga gtacacggtc acccagctgc ggcccaacgc 1740 

cacttactcc gtctgtgtca tgcctttggg gcccgggcgg gtgccggagg gcgaggaggc 1800 

ctgcggggag gcccatacac ccccagccgt ccactccaac cacgccccag tcacccaggc 1860 

ccgcgagggc aacctgccgc tcctcattgc gcccgccctg gccgcggtgc tcctggccgc 1920 

gctggctgcg gtgggggcag cctactgtgt gcggcggggg cgggccatgg cagcagcggc 1980 

tcaggacaaa gggcaggtgg ggccaggggc tgggcccctg gaactggagg gagtgaaggt 2040 

ccccttggag ccaggcccga aggcaacaga ggcggtggag aggccctgcc cagcgggtct 2100 

gagtgtgaag tgccactcat gggcttccaa ggcctggcct cagtcacccc ttcacgcaaa 2160 

gccctacatc taagccagag agagacaggg cagctgggcc gggtttcagc cagtgagatg 2220 

ccagcccctt cctgctgcca caccacgtaa gttctcagtc ccaacctcgg ggatgtgtgc 2280 

agacagggct gtgtgaccac agctgggccc tgttccctct ggacctcggt ctcctcatct 2340 

gtgagatgct gtggcccagc tgacgagccc taacgtcccc agaaccgagt gcctatgagg 2400 

acagtgtccg ccctgccctc cgcaacgtgc agtccctggg cacggcgggc ctgccatgtg 2460 

ctggtaacgc atgcctgggc cctgctgggc tctcccactc caggcggacc ctgggggcca 2520 

gtgaaggaag ctcccggaaa gagcagaggg agagcgggta ggcggctgtg tgactctagt 2580 

cttggcccca ggaagcgaag gaacaaaaga aactggaaag gaagatgctt taggaacatg 2640 

ttttgctttt tttaaatata tatatattta taagagatcc tttcccattt attctgggaa 2700 

gatgtttttc aaactcagag acaaggactt tggtttttgt aagacaaacg atgatatgaa 2760 

ggccttttgt aagaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2801 



<210> 14 
<211> 1441 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1436) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1438) 

<223> n equals a,t,g, or c 
<400> 14 

ccacgcgtcc ggaaggctgc agacccagag ggagggagga cagggagtcg gaaggaggag 60 

gacagaggag ggcacagaga cgcagagcaa gggcggcaag gaggagaccc tggtgggagg 120 

aagacactct ggagagagag ggggctgggc agagatgaag ttccaggggc ccctggcctg 180 

cctcctgctg gccctctgcc tgggcagtgg ggaggctggc cccctgcaga gcggagagga 2 40 

aagcactggg acaaatattg gggaggccct tggacatggc ctgggagacg ccctgagcga 300 

aggggtggga aaggccattg gcaaagaggc cggaggggca gctggctcta aagtcagtga 360 

ggcccttggc caagggacca gagaagcagt tggcactgga gtcaggcagg ttccaggctt 420 

tggcgcagca gatgctttgg gcaacagggt cggggaagca gcccatgctc tgggaaacac 480 

tgggcacgag attggcagac aggcagaaga tgtcattcga cacggagcag atgctgtccg 540 

cggctcctgg cagggggtgc ctggccacaa tggtgcttgg gaaacttctg gaggccatgg 600 

catctttggc tctcaaggtg gccttggagg ccagggccag ggcaatcctg gaggtctggg 660 

gactccgtgg gtccacggat accccggaaa ctcagcaggc agctttggaa tgaatcctca 720 

gggagctccc tggggtcaag gaggcaatgg agggccacca aactttggga ccaacactca 780 

gggagctgtg gcccagcctg gctatggttc agtgagagcc agcaaccaga atgaagggtg 840 

cacgaatccc ccaccatctg gctcaggtgg aggctccagc aactctgggg gaggcagcgg 900 

ctcacagtcg ggcagcagtg gcagtggcag caatggtgac aacaacaatg gcagcagcag 960 

tggtggcagc agcagtggca gcagcagtgg cggcagcagt ggcggcagca gtggtggcag 1020 

cagtggcaac agtggtggca gcagaggtga cagcggcagt gagtcctcct ggggatccag 1080 

caccggctcc tcctccggca accacggtgg gagcggcgga ggaaatggac ataaacccgg 1140 

gtgtgaaaag ccagggaatg aagcccgcgg gagcggggaa tctgggattc agaactctga 1200 

gacgtctcct gggatgttta actttgacac tttctggaag aattttaaat ccaagctggg 1260 

tttcatcaac tgggatgcca taaacaagga ccagagaagc tctcgcatcc cgtgacctcc 1320 

agacaaggag ccaccagatt ggatgggagc ccccacactc cctccttaaa acaccaccct 1380 

ctcatcacta atctcagccc ttgcccttga aataaacctt agctgcccca caaaananaa 1440 

a /t. 1441 



<210> 15 
<211> 3227 
<212> DNA 

<213> Homo sapiens 

<400> 15 

ccacgcgtcc gcgctgagtc tgaagggacc tatgacacct atcagcatgt tccagtggaa 60 
agctttgcag aagtattgct gagaactgga aaattggcag aggctaaaaa taaaggagaa 120 
gtatttccaa caactgaagt tctcttgcaa ctagcaagtg aagccttgcc aaatgacatg 180 
accttggctc ttgcttacct tcttgcctta ccacaagtgt tagatgctaa ccggtgcttt 240 
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gaaaagcagt ccccctctgc attatctctc cagctggcag cgtattacta tagcctccag 300 

atctatgccc gattggcccc atgtttcagg gacaagtgcc atcctcttta cagggaactg 360 

attacatatg tatccagaat gtattccaag tggcaggcag ctcttggctt tcctgtattc 420 

gacaaagttg cttctccagg tatcagctgg agaacagtgg tgtgatcata gctcactgca 4 80 

gcttgaactc ctgagctcaa gtgatccttg tgcttcagcc tccctagtag gatttcagtc 540 

ttagaaaggt gatcacctgg tgatgctcct ttgctttata tctgaagaaa ctgagaccca 600 

gtggaatcaa gaaagggaat caactgctcc ttccatggag ttcccaaaac tcttggctta 660 

tgattgtgct gatcccaaag aactaatcaa gatggtcacc aggcatgtga ctcgacatga 720 

gcacgaagcc tggcctgaag accttatttc actgaccaag cagttacact gctacaatga 780 

acgtctcctg gatttcactc aggcgcagat ccttcagggc cttcggaagg gtgtggacgt 840 

gcagcggttt actgcagatg accagtataa aagggaaact atccttggtc tggcagaggc 900 

ttgatggaca tttctgcaga actctagagg aaagcgtcta cagcattgct atttctctgg 960 

cacaacgtta cagtgtctcc cgctgggaag tttttatgac ccatttggag ttcctcttca 1020 

cggacagtgg tttgtccaca ctagaaattg aaaatagagc ccaagacctt catctctttg 1080 

agactttgaa gactgatcca gaagcctttc accagcacat ggtcaagtat atttacccta 1140 

ctattggtgg ctttgatcac gaaaggctgc agtattattt cactcttctg gaaaactgtg 1200 

gctgtgcaga tttggggaac tgtgccatta aaccagaaac ccacattcga ctgctgaaga 1260 

agtttaaggt tgttgcatca ggtcttaatt acaaaaagct gacagatgaa aacatgagtc 1320 

ctcttgaagc attggagcca gttctttcaa gtcaaaatat cttgtctatt tccaaacttg 1380 

ttcccaaaat ccctgaaaag gatggacaga tgctttcccc aagctctctg tacaccatct 1440 

ggttacagaa gttgttctgg actggagacc ctcatctcat taaacaagtc ccaggctctt 1500 

caccggagtg gcttcatgcc tatgatgtct gcatgaagta ctttgatcgt ctccacccag 1560 

gtgacctcat cactgtggta gatgcagtta cattttctcc aaaagctgtg accaagctgt 1620 

ctgtggaagc ccgtaaagag atgactagaa aggctattaa gacagtcaaa cattttattg 1680 

agaagcccaa ggaaaagaaa ctcagaagac gaagctcaag aagctaagga ttctaaagtt 1740 

acctatgcag atactttgaa tcatctggag aaatcacttg cccacctgga aaccctgagc 1800 

cacagcttca tcctttctct gaagaatagt gagcaggaaa cactgcaaaa atacagtcac 1860 

ctctatgatc tgtcccgatc agaaaaagag aaacttcatg atgaagctgt ggctatttgt 1920 

ttagatggtc agcctctagc aatgattcag cage tgc tag aggtggcagt tggccctctt 1980 

gacatctcac ccaaggatat agtgcagagt gcaatcatga aaataatttc tgcattgagt 2040 

ggtggcagtg ctgaccttgg tgggccaagg gacccactga aggtcctgga aggtgttgtt 2100 

gcagcagtcc acgccagtgt ggacaagggt gaggagctgg tttcacctga ggacctgctg 2160 

gagtggctgc ggcctttctg tgctgatgac gcctggccgg tgcggccccg cattcacgtg 2220 

ctgcagattt tggggcaatc atttcacctg actgaggagg acagcaagct cctcgtgttc 2280 

tttagaactg aagccattct caaagcctcc tggccccaga gacaggtaga catagctgac 234 0 

attgagaatg aagagaaccg ctactgtcta ttcatggaac tcctggaatc tagtcaccac 2400 

gaggctgaat ttcagcactt ggttttactt ttgcaagctt ggccacctat gaaaagtgaa 2460 

tatgtcataa ccaataatcc atgggtgaga ctagctacag tgatgctaac cagatgtacg 2520 

atggagaaca aggaaggatt ggggaatgaa gttttgaaaa tgtgtcgctc tttgtataac 2580 

accaagcaga tgctgcctgc agagggtgtg aaggagctgt gtctgctgct gcttaaccag 2640 

tccctcctgc ttccatctct gaaacttctc ctcgagagcc gagatgagca tctgcacgag 2700 

atggcactgg agcaaatcac ggcagtcact acggtgaatg attccaattg tgaccaagaa 2760 

cttctttccc tgctcctgga tgccaagctg ctggtgaagt gtgtctccac tcccttctat 2820 

ccacgtattg ttgaccacct cttggctagc ctccagcaag ggcgctggga tgcagaggag 2880 

ctgggcagac acctgcggga ggccggccat gaagccgaag ccgggtctct ccttctggcp 2940 

gtgaggggga ctcaccaggc cttcagaacc ttcagtacag ccctccgcgc agcacagcac 3000 

tgggtgtgag ggccacctgt ggccctgctc cttagcagaa aaagcatctg gagttgaatg 3060 

ctgttcccag aagcaacatg tgtatctgcc gattgttctc catggttcca acaaattgca 3120 

aataaaactg tatggaaacg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3180 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 3227 
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<210> 16 
<211> 1654 
<212> DNA 

<213> Homo sapiens 
<400> 16 

gaaaggcctt caatttgtgt ttgtcagatg ttcttctgat gggttatggg ctttggggag 60 

gaagacacag tgtggtgccc tcctgaccac ctctcatcag aggtacatga tgctggtgta 120 

ccttattact ggtgatgtta aatttgggct cctggccagg gttggttgct gcctcactgt 180 

tcctactgaa aggtgttttt tctctttttg tgcagctgtt aaaaaacccg ctccagcacc 240 

cccgaaaccg ggcaacccac ctcctggcca ccccgggggc cagagttctt caggaacatc 300 

tcagcatcca cccagtctgt caccaaagcc acccacccga agcccctctc ctcccaccca 360 

gcacacgggc cagcctccag gccagccctc cgccccctcc cagctctcag caccccggag 420 

gtactccagc agcttgtctc caatccaagc tcccaatcac ccaccgccgc agccccctac 480 

gcaggccacg ccactgatgc acaccaaacc caatagccag ggccctccca accccatggc 540 

attgcccagt gagcatggac ttgagcagcc atctcacacc cctccccaga ctccaacgcc 600 

ccccagtact ccgcccctag gaaaacagaa ccccagtctg ccagctcctc agaccctggc 660 

agggggtaac cctgaaactg cacagccaca tgctggaacc ttaccgagac cgagaccagt 720 

accaaagcca aggaaccggc ccagcgtgcc cccacccccc caacctcctg gtgtccactc 780 

agctggggac agcagcctca ccaacacagc accaacagct tccaagatag taacagatgt 840 

atgacctgcc atattcagta agaactgaga ttggaatatt taatggtaag gaaaaggcac 900 

ctgattggcc aatgcatttt tgctacttga tgatcatatt tgtgcactca tgcctgttac 960 

taactggcca ccctaaccct gcctgcttgc atccctacta atagtgcatg cactgaagga 1020 

ggactggctt tgttgatgct tgctgcaatg attcggaata ctaagtgtgt acccagatgt 1080 

ggaacaggtg gtcacagggc tgtccttgtt acttctttaa tttccattct tttccatatc 1140 

aggcaagctt gaggtatagt aggaagaaca cacattatgg agtcagacct gactgagtta 1200 

gaatttcagc tcttggtata acataggcta ggcacaacct ggctgatcitg taaagtggtg 1260 

acatctgtct aaattgttga agatgaaata agagaaagtc caagattatt ctgttagcca 1320 

gttacagttc ttaatatacg cgcaatctcg gctcactgca agctccgcct cccaggttca 1380 

agcaattctc ctgcctcagc ctcctgagta cctgggatta taggcgcctg ccaccacatc 1440 

tggctatttt ttttattttt agtagagacg gggcttcacc atgttggcca ggctggtctc 1500 

gaactcctga ccttaggtga tccggcctcc tcagcctccc aaagtgctgg gattataggt 1560 

gtgagccatt gtgcctggcc tgctatttat catttttatc tagaagaaaa aaaaaggaat 1620 

tcgatatcaa gcttatcgat accgtcgacc tcga 1654 



<210> 17 

<211> 1763 rv. 
<212> DNA 

<213> Homo sapiens 
<400> 17 

ccacgcgtcc gattcaagtg atcaagattt taaaatatga aaagaaactg gccaaaatgt 60 
gctttttaat gatattcacc ttcctggtct gttggatgcc ttatatcgtg atctgcttct 120 
tggtggttaa tggtcatggt cacctggtca ctccaacaat atctattgtt tcgtacctct 180 
ttgctaaatc gaacactgta tacaatccag tgatttatgt cttcatgatc agaaagtttc 240 
gaagatccct tttgcagctt ctgtgcctcc gactgctgag gtgccagagg cctgctaaag 300 
acctaccagc agctggaagt gaaatgcaga tcagacccat tgtgatgtca cagaaagatg 360 
gggacaggcc aaagaaaagt gactttcaac tcttcttcca tcatttttat catcaccagt 420 
gatgaatcac tgtcagttga cgacagcgac aaaaccaatg ggtccaaagt tgatgtaatc 480 
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caagttcgtc ctttgtagga atgaagaatg gcaacgaaag atggggcctt aaattggatg 540 

ccacttttgg actttcatca taagaagtgt ctggaatacc cgttctatgt aatatcaaca 600 

gaaccttgtg gtccagcagg aaatccgaat tgcccatatg ctcttgggcc tcaggaagag 660 

gttgaacaaa aacaaattct tttaattcaa cgggtgcttt acataatgaa aaaaccactt 72 0 

gtggcacacg atgggcatct aacatcatca tcttctaatg tgttggagat tttcatttca 780 

aatatatttt ttaaattact ctattttcca aaacacgtaa tgcatttttc tcgaaaatac 840 

cttactgtaa aaataactgt cgcgtacaca tgtgtgaagt agctagaaca tactgaattt 900 

ttttttgtac tgttggactc tattcagtgt catgtcctat atctgatcaa gttatcaagg 960 

agataattct agaatgaaaa agaaaatcct cttgttggaa acaaaagacg ttttatatgt 1020 

gcagtatgac aaagaggagt ttcagagaca actttgaatc cttgtcagcc tggagaccag 1080 

caccagagga atctacaagg caaactccca tatatttgct tcccccaaat tgctgcccct 1140 

acagactcaa agctcttttt ctttgttttg ttgtttctct aaaaatttac tgttctttgt 1200 

cgatgctata taagccaggg agttctaaga cgccagctct ttgagatttg ctcattcccc 1260 

tgtatttccc acatatatat tacatatacc cgctaataaa tttatgtttg tttttctctt 1320 

gtcaatctgt cttttgttat aggggcccca gccaaggaac ctaaagtggg tagaaggaaa 1380 

aattattttt tctttcccta caaactgaac atggattatt agaactcaag gttttcattg 1440 

acaatataga aaagaaacac tgaatcattt tattttattg cccaattttt atttcttata 1500 

tgactctagt gtttcatctt cataattaat catgtttgaa ggatttctga gtgactcagc 1560 

agcctgttaa agaaggatga accaaagaaa acatttcact aaatgtgctt ttaaaaatca 1620 

agtgtattgc tggttctgct gcagtatgta gtcgaagaat aaattagtaa attgcttctg 1680 

agggtctgaa attgaataaa gtaatggctt tgtatttcta taaaaaaaaa aaaaaaaaaa 1740 

aaaaaaaaaa aaaaaaaaaa aaa 1763 



<210> 18 

<211> 703 

<212> DNA 

<213> Homo sapiens 

<400> 18 

ggcacgaggt gcattgggga cacatacccc tcagtactgt agcatgaaac aaaggcttag 60 

gggccaacaa ggcttccagc tggatgtgtg tgtagcatgt accttattat ttttgttact 120 

gacagttaac agtggtgtga catccagaga gcagctgggc tgctcccgcc ccagcccggc 180 

ccagggtgaa ggaagaggca cgtgctcctc agagcagccg gagggagggg ggaggtcgga 240 

ggtcgtggag tggtttgtgt atcttactgg tctgaaggga ccaagtgtgt ttgttgtttg 300 

ttttgtatct tgtttttctg atcggagcat cactactgac ctgttgtagg cagctatctt 360 

acagacgcat gaatgtaaga gtaggaaggg gtgggtgtca gggatcactt gggatctttg 420 

acacttgaaa aattacacct ggcagctgcg tttaagcctt cccccatcgt ..gtactgcaga 480 

gttgagctgg caggggaggg gctgagaggg tgggggctgg aacccctccct:cgggaggagt 540 

gccatctggg tcttccatct agaactgttt acatgaagat aagatactca ctgttcatga 600 

atacacttga tgttcaagta ttaagaccta tgcaatattt tttacttttc taataaacat 660 

gtttgttaaa acaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 703 



<210> 19 

<2H> 774 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (760) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (763) 

<223> n equals a,t,9, or c 
<400> 19 

cctctgtcca ctgctttcgt gaagacaaga tgaagttcac aattgtcttt gctggacttc 60 
ttggagtctt tctagctcct gccctagcta actataatat caacgtcaat gatgacaaca 120 
acaatgctgg aagtgggcag cagtcagtga gtgtcaacaa tgaacacaat gtggccaatg 180 
ttgacaataa caacggatgg gactcctgga attccatctg ggattatgga aatggctttg 240 
ctgcaaccag actctttcaa aagaagacat gcattgtgca caaaatgaac aaggaagtca 300 
tgccctccat tcaatccctt gatgcactgg tcaaggaaaa gaagcttcag ggtaagggac 360 
caggaggacc acctcccaag ggcctgatgt actcagtcaa cccaaacaaa gtcgatgacc 420 
tgagcaagtt cggaaaaaac attgcaaaca tgtgtcgtgg gattccaaca tacatggctg 480 
aggagatgca agaggcaagc ctgttttttt actcaggaac gtgctacacg accagtgtac 540 
tatggattgt ggacatttcc ttctgtggag acacggtgga gaactaaaca attttttaaa 600 
gccactatgg atttagtcat ctgaatatgc tgtgcagaaa aaatatgggc tccagtggtt 660 
tttaccatgt cattctgaaa tttttctcta ctagttatgt ttgatttctt taagtttcaa 720 
taaaatcatt tagcattgaa aaaaaaaaaa aawwaawaan aanaaaaaaa aaaa 774 



<210> 20 
<211> 1549 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (873) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (895) 

<223> n equals a,t,g, or c 
<400> 20 

ggcacgagct aaggcaaaga tgagcagagc catggccctc ttctttgttc tctgctggat 60 
ccaaggctat tcccaacaga agagcttgaa caatgctgca tttgcatcag gttcaaatga 120 
gcgagaggaa catttggcta aaatatttga tgaaattcta ctgcaggtgt ttccaaagtt 180 
tccgtatgac ccatcattta acgaagcaac agcagtcaga tccattacaa agacagacat 240 
gagaaaagga accagcattg cttggaattc tcctaaacca gaatatttcc ttggcagtgt 300 
ggacaaaatt cctgataaag atcacctttc agaggagaag aattttaaag aatcctgtct 360 
gttcgacagg gatttaagag agcagttaac tactatagat aaagaaacac ttcaaggagc 420 
agctaaacca gatgctcact ttaggactat gccctgcggg cagcttctgc acttcctgca 480 
gaggaacacc atcatcgcca ccgtctcagg ggtggccatc ctcatggcca tcgtgctgtt 540 
gctgcttggg ttggcctcat acatcaggaa gaaacagcca tcatctcctc tggcaaacac 600 
gacatataat atttttataa tggatggaaa gacatggtgg cacaattctg aagaaaaaaa 660 
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tttcacaaaa cttgcaaaaa aacagaaaca gttgaagagc agctcctgtg tctaagccag 720 

gtcgtggggc cgtcaaacca ggacttgaaa ccacaatgcg aggacattct ccatctgcgc 780 

accacaggga ggcaattcca tttctgcccg ggaggtgtat tctacaaaaa cgtttgtttc 840 

ccatcccaat ttgaatggac caagaaaaac tgntttacca taggacactt gtggnaatat 90O 

ggcaccgatg gctggcgtcg gtgaacccga cagactatgg atttatcatt taataaagct 960 

ttgattcatt ttttcagtca aaaaaaaaaa aacggatgac ggtcccagct tgggggctca 1020 

ggaccagagg agcacgccca cgaaccagaa gggcagcatc attcctaaca acattcgcca 1080 

caagtttggg agcaatgtgg tggaccagct ggtctccgag gagcaggctc aaaaggctat 1140 

tgatgaagtc ttcgagggcc agaaaagggc aagctcatgg cccagcagga cccagaatcc 1200 

tgtggaaatc tcctccgtct tctcagacta ctatgacctc ggctacaaca tgcggtcaaa 1260 

cttgtttcga ggggctgctg aggagacaaa gagcctcatg aaggcttctt acacaccaga 1320 

ggtcattgag aaatcagtga gggacttaga acactggcat ggcaggaaga cggatgatct 1380 

ggggcggtgg caccagaaaa atgctatgaa cctgaacttg cagaaagcac tggaagagaa 1440 

atatggagaa aacagcaaat ccaagagctc caagtactag ttttgacaca gtagaggtgt 1500 

cttctactca aataaagtgc taacaataag gaaaaaaaaa aaaaaaaaa 1549 



<210> 21 
<211> 1189 
<212> DNA 

<213> Homo sapiens 
<400> 21 

ggcacgagtc tgccaggggg aggtgggaag gaggtgggag gagggcgtgc agaggcagtc 60 

tgggcttggc cagagctcag ggtgctgagc gtgtgaccag cagtgagcag aggccggcca 120 

tggccagcct ggggctgctg ctcctgctct tactgacagc actgccaccg ctgtggtcct 180 

cctcactgcc tgggctggac actgctgaaa gtaaagccac cattgcagac ctgatcctgt 240 

ctgcgctgga gagagccacc gtcttcctag aacagaggct gcctgaaatc aacctggatg 300 

gcatggtggg ggtccgagtg ctggaagagc agctaaaaag tgtccgggag aagtgggccc 360 

aggagcccct gctgcagccg ctgagcctgc gcgtggggat gctgggggag aagctggagg 420 

ctgccatcca gagatccctc cactacctca agctgagtga tcccaagtac ctaagaggac 480 

ggacagcagc gagccctgcg gcctctcaga cctctgcagg agcctcatga ccaagcccgg 540 

ctgctcaggc tactgcctgt cccaccaact gctcttcttc ctctgggcca gaatgagggg 600 

atgcacacag ggaccactcc aacagagcca ggactatatc accttttgcg ccaacatgat 660 

ggacttgaac cgcagagctg aggccatcgg atacgcctac cctacccggg acatcttcat 720 

ggaaaacatc atgttctgtg gaatgggcgg cttctccgac ttctacaagc tccggtggct 780 

ggaggccatt ctcagctggc agaaacagca ggaaggatgc ttcggggagc ctgatgctga 840 

agatgaagaa ttatctaaag ctattcaata tcagcagcat ttttcgagga gagtgaagag 900 

gcgagaaaaa caatttccag aatactggaa atggtgcccg taacatacta agtgccaagt 960 

aaacgttacc tgctgcctca agtgatgacg tcccattaag tgggggctca tccggaagct 1020 

gccagaagag gccgctgcct tgtcatcggt tctctggttc ccagcttaca gctcttccct 1080 

cgagctctga ctcagtgtga ctatatctga atgtgttccc tggagctctg acactaattt 1140 

agcaataaaa ccttctggga cattaaaaaa aaaaaaaaaa aaaaaaaaa 1189 

<210> 22 
<211> 2460 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (172) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2457) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2459) 

<223> n equals a^t^g, or c 
<220> 

<221> SITE 
<222> (2460) 

<223> n equals a,t,g, or c 
<400> 22 

ggatcgccgg gaggaccccc gcctcgccga agacgggcgg ggcaagccga gcctcacggg 60 
gtccccggag ctgggccggg cctccagatg gagaaggcgc aacggggagt tcttgagtaa 120 
gccagagcgg tgtccagcgc ggtgtagccg cagccgccgc tgtcaggcgc ancaacgggc 180 
aaccccgtag aagtcggtcg gcaggtcctc tccaacccgc cgctaccgcg ccgctgtggg 240 
agagacccca gcaggagccc aarggcagct acgggggcgc gaaggccgct ggcgccgcct 300 
cggccagccc ttcccgcgcg gttccactgc cttaaggatg acagtcgtag ggaaccctcg 360 
aagttggagc tgccagtggt tgccaatcct gatactgttg ctgggcacag gccatgggcc 420 
aggggtggaa ggcgtgacac actacaaggc cggcgaccct gttattctgt atgtcaa:caa 480 
agtgggaccc taccataacc ctcaggaaac ttaccactac tatcagcttc cagtctgctg 540 
ccctgagaag atacgtcaca aaagccttag cctgggtgaa gtgctggatg gggaccgaat 600 
ggctgagtct ttgtatgaga tccgctttcg ggaaaacgtg gagaagagaa ttctgtgcca 660 
catgcagctc agttctgcac aggtggagca gctgcgccag gccattgaag aactgtacta 720 
ctttgaattt gtggtagatg acttgccaat ccggggcttt gtgggctaca tggaggagag 780 
tggtttcctg ccacacagcc acaagatagg actctggacc catttggact tccacctaga 840 
attccatgga gaccgaatta tatttgccaa tgtttcagtg cgggacgtca agccccacag 900 
cttggatggg ttacgacctg acgagttcct aggccttacc cacacttata gcgtgcgctg 960 
gtctgagact tcagtggagc gtcggagtga caggcgccgt ggtgacgatg gtggtttctt 1020 
tcctcgaaca ctggaaatcc attggttgtc catcatcaac tccatggtgc ttgtgttttt 1080 
actggtgggt tttgtggctg tcattctaat gcgtgtgctt cggaatgacc tggctcggta 1140 
caacttagat gaggagacca cctctgcagg ttctggtgat gactttgacc agggtgacaa 1200 
tggctggaaa attatccata cagatgtctt ccgcttcccc ccataccgtg gtctgctctg 1260 
tgctgtgctt ggcgtgggtg cccagttcct ggcccttggc actggcatta ttgtcatggc 1320 
actgctgggc atgttcaatg tgcaccgtca tggggccatt aactcagcag ccatcttgtt 1380 
gtatgccctg acctgctgca tctctggcta cgtgtccagc cacttctacc ggcagattgg 1440 
aggcgagcgt tgggtgtgga acatcattct caccaccagt ctcttctctg tgcctttctt 1500 
cctgacgtgg agtgtggtga actcagtgca ttgggccaat ggttcgacac aggctctgcc 1560 
agccacaacc atcctgctgc ttctgacggt ttggctgctg gtgggctttc ccctcactgt 1620 
cattggaggc atctttggga agaacaacgc cagccccttt gatgcaccct gtcgcaccaa 1680 
gaacatcgcc cgggagattc caccccagcc ctggtacaag tctactgtca tccacatgac 1740 
tgttggaggc ttcctgcctt tcagtgccat ctctgtggag ctgtactaca tctttgccac 1800 
agtatggggt cgggagcagt acactttgta cggcatcctc ttctttgtct tcgccatcct 1860 
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gctgagtgtg ggggcttgca tctccattgc actcacctac ttccagttgt ctggggagga 1920 

ttaccgctgg tggtggcgat ctgtgctgag tgttggctcc accggcctct tcatcttcct 1980 

ctactcagtt ttctattatg cccggcgctc caacatgtct ggggcagtac agacagtaga 2040 

gttcttcggc tactccttac tcactggtta tgtcttcttc ctcatgctgg gcaccatctc 2100 

ctttttttct tccctaaagt tcatccggta tatctatgtt aacctcaaga tggactgagt 2160 

tctgtatggc agaactattg ctgttctctc cctttc'ttca tgccctgttg aactctccta 2220 

ccagcttctc ttctgattga ctgaattgtg tgatggcatt gttgccttcc cttttgccct 2280 

ttgggcattc cttccccaga gagggcctgg aaattataaa tctctatcac ataaggatta 2340 

tatatttgaa ctttttaagt tgcctttagt tttggtcctg atttttcttt ttacaattac 2400 

caaaataaaa tttattaaga aaaagaaaaa aaaaaaaaaa aaaaaaaagg ggggggngnn 2460 



<210> 23 

<211> 4386 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (3477) 

<223> n equals a,t,g, or c 
<400> 23 

gacctcgata acagttatcc cctgattctg tggataaccg tattaccgcc tttgagtgag 60 

ctgataccgc tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc gaggaagcgg 120 

aagagcgccc aatacgcaaa ccgcctctcc ccgcgcgttg gccgattcat taatgcagct 180 

ggcacgacag gtttcccgac tggaaagcgg gcagtgagcg caacgcaatt aatgtgagtt 240 

agctcactca ttaggcaccc caggctttac actttatgct tccggctcgt atgttgtgtg 300 

gaattgtgag cggataacaa tttcacacag gaaacagcta tgaccatgat tacgccaagc 360 

tcgaaattaa ccctcactaa agggaacaaa agctggagct ccaccgcggt ggcggccgct 420 

ctagaactag tggatccccc gggctgcagg aattcggcac gagcgacatg gcgctgaggc 480 

ggccaccgcg actccggctc tgcgctcggc tgcctgactt cttcctgctg ctgcttttca 540 

ggggctgcct gataggggct gtaaatctca aatccagcaa tcgaacccca gtggtacagg 600 

aatttgaaag tgtggaactg tcttgcatca ttacggattc gcagacaagt gaccccagga 660 

tcgagtggaa gaaaattcaa gatgaacaaa ccacatatgt gttttttgac aacaaaattc 720 

agggagactt ggcgggtcgt gcagaaatac tggggaagac atccctgaag atctggaatg 780 

tgacacggag agactcagcc ctttatcgct gtgaggtcgt tgctcgaaat gaccgcaagg 840 

aaattgatga gattgtgatc gagttaactg tgcaagtgaa gccagtgacc cctgtctgta 900 
jcSi gagtgccgaa ggctgtacca gtaggcaaga tggcaacact gcactgccag gagagtgagg v-: 960 

gccacccccg gcctcactac agctggtatc gcaatgatgt accactgccc acggattcca 1020 

gagccaatcc cagatttcgc aattcttctt tccacttaaa ctctgaaaca ggcactttgg 1080 

tgttcactgc tgttcacaag gacgactctg ggcagtacta ctgcattgct tccaatgacg 1140 

caggctcagc caggtgtgag gagcaggaga tggaagtcta tgacctgaac attggcggaa 1200 

ttattggggg ggttctggtt gtccttgctg tactggccct gatcacgttg ggcatctgct 1260 

gtgcatacag acgtggctac ttcatcaaca ataaacagga tggagaaagt tacaagaacc 1320 

cagggaaacc agatggagtt aactacatcc gcactgacga ggagggcgac ttcagacaca 1380 

agtcatcgtt tgtgatctga gacccgcggt gtggctgaga gcgcacagag cgcacgtgca 1440 

catacctctg ctagaaactc ctgtcaaggc agcgagagct gatgcactcg gacagagcta 1500 

gacactcatt cagaagcttt tcgttttggc caaagttgac cactactctt cttactctaa 1560 

caagccacat gaatagaaga attttcctca agatggaccc ggtaaatata accacaagga 1620 

agcgaaactg ggtgcgttca ctgagttggg ttcctaatct gtttctggcc tgattcccgc 1680 
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atgagtatta gggtgatctt aaagagtttg ctcacgtaaa cgcccgtgct gggccctgtg 1740 

aagccagcat gttcaccact ggtcgttcag cagccacgac agcaccatgt gagatggcga 1800 

ggtggctgga cagcaccagc agcgcatccc ggcgggaacc cagaaaaggc ttcttacaca 1860 

gcagccttac ttcatcggcc cacagacacc accgcagttt cttcttaaag gctctgctga 1920 

tcggtgttgc agtgtccatt gtggagaagc tttttggatc agcattttgt aaaaacaacc 1980 

aaaatcagga aggtaaattg gttgctggaa gagggatctt gcctgaggaa ccctgcttgt 2040 

ccaacagggt gtcaggattt aaggaaaacc ttcgtcttag gctaagtctg aaatggtact 2100 

gaaatatgct tttctatggg tcttgtttat tttataaaat tttacatcta aatttttgct 2160 

aaggatgtat tttgattatt gaaaagaaaa tttctattta aactgtaaat atattgtcat 2220 

acaatgttaa ataacctatt tttttaaaaa agttcaactt aaggtagaag ttccaagcta 2280 

ctagtgttaa attggaaaat atcaataatt aagagtattt tacccaagga atcctctcat 2340 

ggaagtttac tgtgatgttc cttttctcac acaagtttta gcctttttca caagggaact 2400 

catactgtct acacatcaga ccatagttgc ttaggaaacc tttaaaaatt ccagttaagc 2460 

aatgttgaaa tcagtttgca tctcttcaaa agaaacctct caggttagct ttgaactgcc . 2520 

tcttcctgag atgactagga cagtcggtac ccagaggcca cccagaagcc ctcagatgta 2580 

catacacaga tgccagtcag ctcctggggt tgcgccaggc gcccccgctc tagctcactg 2640 

ttgcctcgct gtctgccagg aggccctgcc atccttgggc cctggcagtg gctgtgtccc 2700 

agtgagcttt actcacgtgg cccttgcttc atccagcaca gctctcaggt gggcactgca 2760 

gggacactgg tgtcttccat gtagcgtccc agctttgggc tcctgtaaca gacctctttt 2820 

tggttatgga tggctcacaa aatagggccc ccaatgctat tttttttttt ttaagtttgt 2880 

ttaattattt gttaagattg tctaaggcca aaggcaattg cgaaatcaag tctgtcaagt 2940 

acaataacat ttttaaaaga aaatggatcc cactgttcct ctttgccaca gagaaagcac 3000 

ccagacgcca caggctctgt cgcatttcaa aacaaaccat gatggagtgg cggccagtcc 3060 

agccttttaa agaacgtcag gtggagcagc caggtgaaag gcctggcggg gaggaaagtg 3120 

aaacgcctga atcaaaagca gttttctaat tttgacttta aatttttcat ccgccggaga 3180 

cactgctccc atttgtgggg ggacattagc aacatcactc agaagcctgt gttcttcaag 3240 

agcaggtgtt ctcagcctca catgccctgc cgtgctggac tcaggactga agtgctgtaa 3300 

agcaaggagc tgctgagaag gagcactcca ctgtgtgcct ggagaatggc tctcactact 3360 

caccttgtct ttcagcttcc agtgtcttgg gttttttata ctttgacagc ttttttttaa 3420 

ttgcatacat gagactgtgt tgactttttt tagttatgtg aaacactttg ccgcagnccg 3480 

cctggcagag gcaggaaatg ctccagcagt ggctcagtgc tccctggtgt ctgctg.catg 3540 

gcatcctgga tgcttagcat gcaagttccc tccatcattg ccaccttggt agagagggat 3600 

ggctccccac cctcagcgtt ggggattcac gctccagcct ccttcttggt tgtcatagtg 3660 

atagggtagc cttattgccc cctcttctta taccctaaaa ccttctacac tagtgccatg 3720 

ggaaccaggt ctgaaaaagt agagagaagt: gaaagtagag tctgggaagt agctgcctat 3780 

aactgagact agacggaaaa ggaatactcg tgtattttaa gatatgaatg tgactcaaga 3840 

ctcgaggccg atacgaggct gtgattctgc ctttggatgg atgttgctgt acacagatgc 3900 

tacagacttg tactaacaca ccgtaatttg gcatttgttt aacctcattt ataaaagctt 3960 

caaaaaaacc caaaaaaaaa aaaaaaaaaa aatgaccctc gagggggggc ccggtaccca 4020 

attcgcccta tagtgagtcg tattacaatt cactggccgt cgttttacaa cgtcgtgact 4080 

gggaaaaccc tggcgttacc caacttaatc gccttgcagc acatccccct ttcgccagct 4140 

ggcgtaatag cgaagaggcc cgcaccgatc gcccttccca acagttgcgc agcctgaatg 4200 

gcgaatggca aattgtaagc gttaatattt tgttaaaatt cgcgttaaat ttttgttaaa 4260 

tcagctcatt ttttaaccaa taggccgaaa tcggcaaaat cccttataaa tcaaaagaat 4320 

agaccgagat agggttgagt gttgttccag tttggaacaa gagtccacga ttaaagaatg 4380 

ttatcg 4386 



<210> 24 
<211> 2462 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2461) 

<223> n equals a^t^g, or c 
<400> 24 

agctggagcn ccaccgcggt ggcggccgct ctagaactag tggatccccc gggctgcagg 60 

aattcggcac gagtaaagga aagttatacc atgaagaagg aactcaggaa tgtgcaatgg 120 

ttaaccctat tgcttggtct cctgaatcca tggaaaaatg cttacaggac ttctgcttac 180 

cttttctcag aatcaccagc cttcttcagc accacctttt tggggaagat ttacctagct 240 

gccaggaaga agaagaattt tcagttcttg ccagctgcct gggacttctg ccaacgtttt 300 

accaaacaga acatccattc atcagtgcct cctgtctgga ttggccagtt ccagcatttg 360 

atattataac tcagtggtgt tttgagataa aatcatttac tgaaagacat gcagaacaag 420 

gaaaggcctt gcttatccaa gagtcaaaat ggaaattacc acacctacta cagttgcctg 480 

agaattataa caccattttt cagtactacc acagaaaaac ctgtagtgtc tgcaccaagg 540 

ttcctaaaga tcctgctgtt tgccttgtgt gtggtacttt tgtatgcctg aaaggacttt 600 

gctgcaagca acaaagttac tgtgaatgtg tactgcactc tcagaactgt ggtgcaggaa 660 

caggtatttt ccttttgatc aatgcatcgg taattatcat cattcgaggt caccgcttct 720 

gcctctgggg ttccgtgtat ttggatgctc atggagagga agaccgggat cttaggcgag 780 

gcaaacctct ctacatttgt aaggaaagat acaaagttct tgagcaacag tggatttctc 840 

atacttttga tcacatcaat aaaagatggg gtccacatta caatgggctg tgactctcca 900 

cctcagcatt gcatcgtatc atcattttcg ctacgaattt atttttcaac aataagcttt 960 

aacttaattt gggggattaa cacttttgct gagggagaaa aagaaaacat acattatgaa 1020 

gcctttccaa aattaggtgc ttggtaatca cgttaatggt ataatttttt ttttttaata 1080 

tctggagaac attaataaca agttaaatta ttctttagtg gtcatttttt aagtgcacaa 1140 

ttaataagaa gcacaacttg ttcacaaact cattcagaaa tgattctccc aacaatgcat 1200 

atcagctatt cattgatact tagagtgggt gtgatttatt tgacatttta ctgcttcttt 1260 

ctgtctgtgt gttttaattt gcatctgcca agcataatgc atcttttttc ctctgccatt 1320 

cttgtgttga ttggagaatt tttctgtatg taattagaaa aaaatgtaaa acatgattta 1380 

tgtgaaatac tgtatagtaa aagttggtct aatagtagaa ctttaaaatt ttttcttatt 1440 

gtgaggaatc tgttaaaagt ttaaagcttt gctgaaaact gaattcattc tcaggaattt 1500 

.« cataaatctt ctccccaggt aaataattga aatagctgta aaataagtag atagctgctg 1560 

ttaatataat acagtacatt ttggggggca tatgtgtggt tggggggtcc ttaaaaatca 1620 

aaatttgcca tttcagttgg atgaattact agaggtaata acaaatctta ctataaaatc 1680 

aagaggttta agaacataca ctgggcagat gttgattccg tgcatgccca ccttttatta 1740 

ccaaacaagg ttttgtttat atgattgtat tagaaatgct cagacttccc cagaaatgaa 1800 

ccataaattt tggaacttcc tttcagctca agaggttcag ctatattgta tttgtgcagt 1860 

gtaatcacta ctatttctgc tcggtttcct aaaaggaaaa aaaaggcrca gtggtgatga 1920 

ccctcatgra tgagccacgc ttctgcattc ttcttagaaa ctgctgtgaa aaacaattta 1980 

tgtttgcagg gtttaaaaat cagtaaaaat gggaatgatt gagctaaaac ccactctatg 2040 

agaaggaaga ttactgaaaa gcatgtgaca tattgctaca aagatttttt ttcctaaatg 2100 

attcagtaat tgaatgatta tttaatatat agtgctatca agcaatccct ggtactttgg 2160 

acttccatgg cttgttatat aaaattacat ttttacatgt aaaaataaac taaacaaacc 2220 

taatgataaa atataaaaat aatgtcagat ccatgttcta aaaaattttt gtaatgacat 2280 
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gacattacaa gagtataaaa atggacatta aatcatggcc ttgcattaaa atatggaaag 2340 
cagagcagta catattcaaa tgtattcaga aagtcaaaag attacctatc gttctacaat 2400 
aaaatacatg gaaatagctt gctattttta tatacatttc caaatattaa gatacttctg 2460 



<210> 25 
<211> 2635 
<212> DNA 

<213> Homo sapiens 
<400> 25 

ccacgcgtcc gggcgaccgc gcgccgcccg ccctcgcccg cctttgaagt ttgctgtgcc 60 

gaccgcaaag ttgggacact tcagcggatt gaatttttct cttttatctg cctccgtccc 120 

cgccctccag gcttctcgtt cctggatatt ggtgcttagc atcttggcag ggtccgggga 180 

cgtggactat ttcgcacacc acaccacggg gagggatttt tttctatttt ccctacgaaa 240 

aacagatctt tttaaggatg gtgctgctcc actggtgcct gctgtggctc ctgtttccac 300 

tcagctcaag gacccagaag ttacccaccc gggatgagga actttttcag atgcagatcc 360 

gggacaaggc attttttcat gattcgtcag taattccaga tggagctgaa attagcagtt 420 

atctctttag agatacacct aaaaggtatt tctttgtggt tgaagaagac aatactccat 480 

tatcagtcac agtgacgccc tgtgatgcgc ctttggagtg gaagctgagc ctccaggagc 540 

tgccagagga caggagcggg gaaggctcag gtgatctgga acctcttgag cagcagaagc 600 

agcagatcat taatgaggaa ggcactgagt tattctccta caaaggcaat gatgttgagt 660 

attttatatc gtctagttcc ccatccggtt tgtatcagtt ggatcttctt tcaacagaga 720 

aagacacaca tttcaaagta tatgccacca caactccaga atctgatcag ccataccctg 780 

agttacccta tgacccaaga gtagatgtga cctcactggg gcgcaccacg gtcactttgg 840 

cctggaaacc aagccccact gcctctttgc tgaaacaacc cattcagtac tgtgtggtca 900 

tcaacaaaga gcacaatttc aaaagtctct gtgcagtgga agcaaaactg agtgcagatg 960 

atgcttttat gatggcaccg aaacctggtc tggacttcag cccctttgac tttgcccact 1020 

ttggatttcc ttctgataat tcaggtaaag aacgcagttt ccaggcaaag ccttctccaa 1080 

aactggggcg tcatgtctac tccaggccca aggttgatat tcagaaaatc tgcataggaa 1140 

acaagaacat cttcaccgtc tctgatctga aacccgacac gcagtactac tttgatgtat 1200 

ttgtggtcaa catcaacagc aacatgagca ccgcttatgt aggtaccttt gccaggacca 1260 

aggaagaagc caaacagaag acagtcgagc taaaagatgg gaagataaca gatgtatttg 1320 

ttaaaaggaa gggagcaaag tttctacggt ttgctccagt ctcttctcac caaaaagtca 1380 

ccttctttat tcactcttgt ctggatgctg tccaaatcca agtgagaaga gatgggaaac 1440 

ttcttctgtc tcagaatgtg gaaggcattc agcagtttca gcttagagga aaacctaaag 1500 

ctaaatacct cgttcgactg aaaggaaaca agaaaggagc atctatgttg aaaattctag 1560 

ctaccacaag gcctactaag cagtcatttc cctctcttcc tgaagacaca agaatcaaag 1620 

cctttgacaa gctccgtacc tgttcctcgg ccaccgtggc ttggctaggc actcaggaaa 1680 

ggaacaagtt ttgcatctac aaaaaagaag tggatgataa ctacaatgaa gaccagaaga 1740 

aaagagagca aaaccaatgt ctaggaccag atataaggaa gaagtcagaa aaggtcctct 1800 

gtaaatattt ccacagtcaa aacttgcaga aagcagtgac cacagaaaca attaaaggtc 1860 

ttcagcctgg caaatcttta cctgctggat gtttatgtca taggacatgg ggggcactct 1920 

gtaaagtatc agagtaaggt ttgtgaaaac tagaaagttc tgttagttac cttcttatag 1980 

agatatatta tgtagaactc caggagggac attaaatcac tttaagtata aactgactac 2040 

tcccacagtt gagagaagtt gtgacctgta cttgtactat ggaaggaagg atatcaacgt 2100 

gtgtatattg atgtttatat aagtaactct tgaaggagac ttgttctagc gtgccccatg 2160 

gtacctagtg tgtgtctgat gccggttggt gtcaaagata gagggcttct tgaaggaact 2220 

tgccattcct tgctttgacc actgcatgaa ctgcttctaa attattttat tacctaaaaa 2280 

tttaaaatat gccattcatt gcacacaccc acaaatgcaa atcattcctc tctatagatg 2340 
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ctaggatata tataaattat tttataaatt cttgttttaa atgtcagtgt ttctatgatt 2400 

gtaaactatt aaattctttt cctattaaag tacagatcta atctaagtat tattaagttg 2460 

atagccctct agtcagttat attgctattg taaattcttg tttgttgagt aaaatgttta 2520 

aatactatat gtatctcatg tacaaagttg acatacatta tattcatgta cataaaatta 2580 

aagagattaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaagg 2635 



<210> 26 

<211> 2707 

<212> DNA 

<213> Homo sapiens 

<400> 26 

ggcttctctg gactgcgttt ggatgatttc tttgaacggt ttttattctg gaaagttctg 60 

ctcgagcatc tggtatctcc ctggtgtttg ggatgtctcc ttctcattcc cccgtgtctt 120 

gctttaagct gcgtgtcctc gtgtttccgc tgcccctgtt cttgggcact gcgttgtgtt 180 

ctgtctggga tccccgtgca aggcccctgg gtctggtggc tgctgcccgg cctctgggac 2 40 

cgtctacctg tcccagcccc cgtttccccg cttcttcagc tggcaccttg aaactccgtg 300 

ccaggtgagc aggcctgtgg ctgcaggttc ccggaatctg tcgtgggttc tgggttgtcc 360 

cttccagtgc aggcggtggt caacgcgcca ccatgggggt ccaggcagca ggatggtcat 420 

gtgatggggg ccactctggg cttttcattc tcctttcatc tgtggcctcg gaggctcccc 480 

atgttttctg aggtgcacag aacatggagg ggtgctcatc tcatgtcaga tattggaagg 540 

atgtcgtgca ggaaggttcg agggtctcgg ggtggtcctg agaagccgat gtgataggtg 600 

cggcagcttc ctcttcccct gagcgggggc ttccagagcc tccctcccac tggtgcccat 660 

ggggtttgag cctgatagct ccgcaggatt cagctgctgt gagtcacagc caggatggag 720 

aggtctaagg caggcctgat gccgggcagg gcgacatttc tagaaaaggt ttcatctggt 780 

gatctgctaa atggcatgaa aatcacaaaa ttggcactca gtgaccatca ggctggctgt 840 

gtgtggctgc tctcctcaac aagcaaatgg ctgcccccat ccagagcccc gactcccgct 900 

ggcctccccc gtgcggggat gtggggacca gggcaggccc cagagaccac ctgacctctc 960 

tggcaggaag aagaccacgt cgtgccgttt cctcctccct tgagcccgtt agctgtctcg 1020 

gggaaccggt aagcccaggg ccaccttgtc acgtcctcca ctgaacgtgg gtccacgtag 1080 

atgccagccc cttggtcttg cccagaagtt gtgggaggtg ctggttgcca gggatggcta 1140 

tgcatgtttg tccccatggc agggaggcct ctgggggcct ggccctcccc ccgctagctg 1200 

cttctcacat ttttgtctcc ccgagagcca cctgctctcc cagggccctc aggcccccgt 1260 

ctgccagtct cctggcacct gggctggggt ctgcgccagg caactcccac agcagggcag 1320 

gatccaccct ccacgttatc attactgcca tcccctgtgc ctgggttgga ggccacgccc 1380 

acccagtggg gcccctctgg aaaggagact tgacctcagg gtggtggcag ggctctgtgg 1440 

gatgcccctg gtgacaggga ccagaatgtt ccctaaagtg gatgtcaggc ccctggctca 1500 

gatggagctt tctgttcttg atgggcttta gaaggtgaaa aactaggctt ccagaggtga 1560 

agttgcactg tgggctttgt ggcaggtgag cgctgcctga ccctgaacag ctgctaaaga 1620 

ctcagacctg gagccttcct ggtgtcctgt gtgtccacgc aggtgtgcca gtgtggcagc 1680 

cctgcgccag gagctgcccc tgcatgtcat ggcagcatcc atgccagccg agcgcccctc 1740 

tggctcccag gcatctcatc ctgtctggct ctgagggccg tgctgcagtg aaaaccattc 1800 

accttgacag tttggctttc gaccaagaat tcactgtcat atttttgatt tttaaaatta 1860 

agactgtatt cagatataat ttgcgtacca taaaattctt ccttccacag aatatggttt 1920 

aatggttttt cagtatatgc agccatcatc atctaagttg agaacatttt tgtcaccccc 1980 

aacaagaagc cccatgcaca tggtccgtca ctccccaggc cccaaatccc agccagcact 2040 

gatcttggcc attggcctgt cctggtcatt ccatagaagt agagccacgt gactgtgtgt 2100 

gtgtctgggc cacgcgtggc tgtgtgtatg agagccatgc gtgactgtgt ccgggtcaca 2160 

cgtgactgtg tgtccgggcc acgtgtggct atgtgtccag gccacgtgtg actgtgtgtg 222 0 

tccggcctca gcacagtatt ttcaaggctc cttccttcct tttcatgact gaatcatact 2280 
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ccattgtctg cacagaccac aatctatccc gtcatttgtc tctggatgct tgggtggctg 2340 

cactttgctg ctgtgagcac ttgtgcacaa gctgtcgtgt ggatgtgtgt tttcagtaac 2400 

ctgcgtgtac gccgaggact ggaattgctg ggcgatgtaa ctgtgttaag cttccgagga 2460 

cctgccagac tgttttccac agcagctaaa taattgtacg ttcctcttag caatgcatag 252 0 

gggttcctgt gtctccatgt catcaccaac acttgtccaa actaaaaaat tctaggccag 2580 

gcgctcatgc ctgtagtccc agcaatttgg gaggccaagg tgggcagatt gcatgagttc 2640 

aggagttcag gaccagccag ggcaacaaag tgaaaccttg tctctaggaa aaaaaaaaaa 2700 

aaaaaaa 2707 



<210> 27 

<2H> 1898 

<212> DNA 

<213> Homo sapiens 



<220> 

<22I> SITE 
<222> (1398) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (1428) 

<223> n equals a,t,g, or c 



<400> 27 

ggcacgaggt ctccatggcg ttagaagtct tgatgctcct cgctgtcttg atttggaccg 60 

gtgctgagaa cctccatgtg aaaataagtt gctctctgga ctggttgatg gtctcagtta 120 

tcccagttgc agaaagcaga aatctgtata tatttgcgga tgaattacat ctgggaatgg ISO 

gctgccctgc aaatcggata catacatatg tatatgagtt tatatatctt gttcgtgatt 240 

gtggcatcag gacaagggta gtttctgagg aaactctcct ttttcaaacc gagctgtact 300 

t.taccccaag gaatatagat catgaccctc aggaaatcca tttggagtgt tccacctcta 360 

ggaaatcagt gtggcttaca ccagtttcta ctgagaatga aataaaattg gatcctagtc 420 

cttttattgc tgactttcag acaacagcag aagagttagg attattatct tctagtccaa 480 

acttgctctg agctaaagga gaaatggaaa cttgaagctg gtgttatgta ttttgcagga 540 

aaacagtttc attttttcat agcaaaaata tagttggtgt atatctctcc ttaagtctct 600 

ggtttctaaa aaccctactt cagtaaaggt cctgattagt tgattagtga atgtgtattt 660 

ctaaatattt gtattcagta ggggtatggc tgattaattt aacattaact attaggtaat 720 

tcatattata catttaagtt ctttctgttc tgtgtagaag attcagaaat atgtcttcaa 780 

agacaatgac ttgatctaat tgataagaac ctccaataaa tatgttctaa tatttttcag 840 

gaagaataaa gaatagagag agacatataa atgtgcaaga ggcaaaactt tgagcatagt 900 

gtaaaattta acatattaac tctcacgaaa ggcaaaatcc ttttatgtgc agatacttta 960 

attcatgtag attttcctat taatcagtaa agttgaatcc taacaataat gccatgtgac 1020 

aacctattta gattattcca gaattaaatt caatttattt tctagagctc aagtaaccac 1080 

tactttaact gaaatttgat gttaggtttc ccttgttcct ccgaatggtt cttccacact .1140 

caaaataatt gaatggttga gttggttaag caaagagtta tcctgccacc taagagcatt 1200 

cattaaatga ttatttatta ccacctactt tatactatct tcctttcttt aaacatggag 1260 

tctaaatatg taatatatca aaaaatactt ctgatttggt agatttctta tatcaagggt 1320 

gagaattgaa ctgtgccatt ggctattcaa tagcttattg aatgtatgtt ttggatgcca 1380 

catcctcctg gaagcaantt ttgccaagat actgtttatt attatttnta attaaagtga 1440 

tactattcca ttttcaatta aatgctgtct gtagctgtta acttgtcaga taaagaattt 1500 
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gaccctgtca tagtgaacat ctgtctttac cagttaacat gcagctaaga ggtaatactt 1560 

ctatgggact tcctaagggt cagaatatgg tacaagtaca ttgcgataaa ttatttaatc 1620 

ttcttaaaga gtgaaatata tcatgattat cccaatttta cagataagca aacagaggtt 1680 

aaatcatttg cctgagtcac ataacttgtt ggtgttggtt caagatttaa aatagggcaa 17 40 

tctgccttta gatctgtctc tatactctct ctttgtatat tagccactat actctactgc 1800 

ttggaatcat cttaagttgc tgaactttag ttctctagaa aacaattgct attcaagcag 1860 

ttatacaact ctcaataaaa cttaaagttg aaaaaaaa 1898 



<210> 28 
<211> 2298 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (4) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1653) 

<223> n equals a,t,g, or c 
<400> 28 

gcgnccgcgg catggtcttc ggaggggtgg tgccctacgt cccgcagtat cgggacattc 60 

gcaggacgca gaacgccgac ggyttctcca cctacgtgtg cctggtgctg ctggtggcca 120 

acattttgcg gatactcttc tggtttggaa ggcgctttga gtccccgctg ctgtggcaga 180 

gcgccatcat gatcctgacc atgctgctga tgctgaagct gtgcaccgag gtccgtgtgg 240 

ccaacgagct caacgccagg cgccgctcct ttacagactt cgacccccac cacttctggc 300 

agtggagcag cttctcggac tacgtgcagt gcgtcctggc cttcacgggc gtggcgggct 360 

acatcaccta cctgtccatt gactccgccc tgtttgtgga gaccctgggc ttcctggctg 420 

tgctgaccga agccatgctg ggtgtgcccc agctttaccg caaccaccgc caccagtcca 480 

cggagggcat gagcatcaag atggtgctca tgtggaccag tggtgacgcc ttcaagacgg 540 

cctacttcct gctgaagggt gcccctctgc agttctccgt gtgcggcctg ctgcaggtgc 600 

tggtggacct ggccatcctg gggcaggcct acgccttcgc ccgccacccc cagaagccgg 660 

cgccccacgc cgtgcacccc actggcacca aggccctctg acagtgggga ggacgaggat 720 

gtgggaccgc cagccgcggg cactggtggg ccctgacctc cccgcgggga gggtgggtgc 780 

cgtggcdcct gcaggtgtgg cagagatggg gcaygggcat tggggtctcc atcagcctct 840 

gtggggtgtc tcagggtggg cagtgggggt ggggctggga cgctgtttgt gctcagcggg 900 

gacagccagg gttgatctgg ccccgagggt tttggatgtt tttaggatga cataaaaagc 960 

aagtgttttc cccatttcct cttatgaaac accgtctgag cccaaggtac acattgggcg 1020 

gcctgcagga acctgctcca ggtggacaca cgggccagca gccgcgaacc ttgaagctgg 1080 

ggtgaccgca gagaccctgt aaggcctgtg agcggagccc tcgaccccgt gacaccctgg 1140 

ccagacaccc tgcttggact ggggtggcct ctgctaccca ggggtctggc acgggggagg 1200 

gctggggctt tctctgcctg gtacacacgg aaaggcggct gtgcggacgc agggtcaccg 1260 

tgctccgggt tttctgacag tcggtgtttc ctgggccttt ggagtggctg cgaggcctga 1320 

acgccttgtg gatccgctgt gtccagcccg gctgagcatc gccagggcta gctcatgctg 1380 

ctcttgtcag cctctggttc tcctcgagtc cttggggacg tggcagatgc cagcgaccat 1440 

cagacaacgt ggaggccctc atgggcaatg gctgaggggg ccgggctgag gctgtgcaca 1500 

tgcagtctgc acgccactct tgggctctgc tggcggagat ccccttcctt ctgggtgcag 1560 
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actgcacctc cggatgcagt tttgatgtcc atcttccagg agagagacgg tctcgggtcc 1620 

agggagtgga gggggctgcc cctgccgtgc agntcctggc cgatggcgcc ttaccctgct 1680 

gccctgggct tttggcctga agcaaattcc tgagtggggg gtactggggc ctgccgcatc 1740 

ctgtcctgtc cactgcccac ccccgtgtgc tggctccctc acttctggct gcagtgggag 1800 

ccgccagtct gacccttgtc accgcacgct ctgcccccac cccgttgcaa gaggtcacac 1860 

catgtcagca gccttgcact gaccgcagcc ggcccccagg cctcagagtt ctggatgctt 1920 

ccgtgcggct ccaacaggca tcgtcttccc ttccgcaggt ggaggggccg cttcccgcag 1980 

gcatctgagc tctgtgccgg ggccgtggcc atgggaagat gttccacgct gcctcctcct 2040 

cgagttttcc tcggaaacac tcttgaatgt ctgagtgagg gtcctgctta gctctttggc 2100 

ctgtgagatg ctttgaaaat ttttattttt ttaagatgaa gcaagatgtc tgtagcggta 2160 

attgcctcac attaaactgt cgccgactgc aggcgcagtg actgctgaat gtaccctgtg 2220 

tggcgacttg gaatcaataa accatttgtg gatcctgaaa aaaaaaaaaa aaaaaaaaaa 2280 

aaaaaaaagg gggggggc 2298 



<210> 29 

<211> 1481 

<212> DNA 

<213> Homo sapiens 

<400> 29 

gcgcactgga tggctggggc cgcccggatc gccgccgccg ccgccgcacg tacgtggcat 60 

gcctggatgt ccctgccctg gctgtggcat ggcgggccca aggctcctct tcctcrctgc 120 

ccttgccctg gagctcttgg gaagggctgg gggttcccag ccggccctcc ggagccgggg 180 

gactgcgacg gcctgtcgcc tggacaacaa ggaaagcgag tcctgggggg ctctgctgag 240 

cggagagcgg ctggacacct ggatctgctc cctcctgggt tccctcatgg tggggctcag 300 

tggggtcttc ccgttgcttg tcattcccct agagatgggg accatgctgc gctcagaagc 360 

tggggcctgg cgcctgaagc agctgctcag cttcgccctg gggggactct tgggcaatgt 420 

gtttctgcat ctgctgcccg aagcctgggc ctacacgtgc agcgccagcc ctggtggtga 480 

ggggcagagc ctgcagcagc agcaacagct ggggctgtgg gtcattgctg gcatcctgac 540 

cttcctggcg ttggagaaga tgttcctgga cagcaaggag gaggggacca gccaggcccc 600 

caacaaagac cccactgctg ctgccgccgc rctcaatgga ggccactgtc tggcccagcc 660 

ggctgcagag cccggcctcg gtgccgtggt ccggagcatc aaagtcagcg gctacctcaa 720 

cctgctggcc aacaccatcg ataacttcac ccacgggctg gctgtggctg ccagcttcct 780 

tgtgagcaag aagatcgggc tcctgacaac catggccatc ctcctgcatg agatccccca 840 

tgaggtgggc gactttgcca tcctgctccg ggccggcttt gaccgatgga gcgcagccaa 900 

gctgcaactc tcaacagcgc tggggggcct actgggcgct ggcttcgcca tctgtaccca 960 

gtcccccaag ggagtagagg agacggcagc ctgggtcctg cccttcacct ctggcggctt 1020 

tctctacatc gccttggtga acgtgctccc tgacctcttg gaagaagagg acccgtggcg 1080 

ctccctgcag cagctgcttc tgctctgtgc gggcatcgtg gtaatggtgc tgttctcgct 1140 

cttcgtggat taactttccc tgatgccgac gcccctgccc cctgcagcaa taagatgctc 1200 

ggattcactc tgtgaccgca tatgtgagag gcagagaggg cgagtggctg cgagagagaa 1260 

tgagcctccc gccagacagg agggaggtac tcagctggcc cactccacag ccaggcctgg 1320 

ccctgccctt caccgtggat gttttcagaa gtggccatcg agaggtctgg atggttttat . 1380 

agcaactttg ctgtgattcc gtttgtatct gtaaatattt gttctataga taagatacaa 1440 

ataaatatta tccacataaa aaaaaaaaaa aaaaaactcg a 1481 



<210> 30 
<211> 1012 
<212> DNA 
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<213> Homo sapiens 
<400> 30 

acgcgtccgg aagtgggaga ggtcgcagcc ccgccttctc tacacaggaa agctcagtgg 60 

cccccaagcc aggatgtccc aagcttgggt ccccggcctc gcgcccacct tgctgttcag 120 

cctgctggct ggcccccaaa agattgcagc caaatgtggt ctcatccttg cctgccccaa 180 

aggattcaaa tgctgtggtg acagctgctg ccaggagaac gagctcttcc ctggccccgt 240 

gaggatcttc gtcatcatct tcctggtcat cctgtccgtc ttttgcatct gtggcctggc 300 

taagtgcttc tgtcgcaact gcagagagcc ggagccagac agcccagtgg attgccgggg 360 

gcccctggaa ctgccctcca tcatcccccc agagagggtg attctgaagc ccagcctggg 420 

cccaactccc acagagccac cccctcccta cagcttcagg cctgaagaat ataccgggga 480 

tcagaggggc attgacaacc cggccttctg agtcacctcc tgcctggaat cttgccatca 540 

gcaacctcct ccccagtgcc tcctggatca agctagagac tgctggcacc ccaggaatgt 600 

ccctgcccat cctgccgtgt ctctgttcat tcttggattt aacttattac tttttctgct 660 

tctgtttcca ccccagctgc ctctcttgtc ctgagggtta ggctggagtg acagtttccg 720 

cccacccccc agcccaagaa agaggctgcc ggaaagaaaa tgctgaccat tggaggtgcc 780 

caacagtaga atgggctact gtgaggggta gtaagagccc catttctgga ggtatgcaaa 840 

tcttgactgg acagccagct ctgagatttt atcagggcac ttctatacct gtgggacatt 900 

ggactggatg agccctgagc cagcttccac tcctacctga atagagaact cactgcaccc 960 

acccacaaca catgataaac acatgtcctc actgaaaaaa aaaaaaaaaa aa 1012 



<210> 31 
<211> 1886 
<212> DNA 

<213> Homo sapiens 
<400> 31 

ggcacgagcg gcacgaggga aaatagagag caacttaatt atgttaaggt tgactcaaac 60 

tttttttttc atttcacaga cacttctaga ttggttctta gcagcagctc ttgctcttcc 120 

taatttgtgt tccccattag catctaattt caagagcagg caaatctcat ctgttcccat 180 

ccagcccagc cagggaacct ccagagttgc tttgcagata tggtgtggat cctgcagaat 240 

gaggatgagc tcttccacga tccacattct tgccctttaa aaaataaagc gggtaggcag 300 

cggggtggcg gtgtggggtg tgtggggcaa gagctagagc gttcctcctc agtgagtttg 360 

atgaagggag aatgtaaaac ttggctgaac ttagccctcc aggaaagggt agccagaatg 420 

ttgtattaat ttagtgatgt cttcaaaagg gtgtggtgga ggaggagtct cattcagaat 480 

gagaagctga tcccagctcc caggaaatcg acacagttgc tggtgtgtag tggtcagcac 540 

tagccgagtc cctatttgta gcttcatgct gttttttata ctgttgtgat gtaatgtaca 600 

tctgtgttca cccaagctgc ctatgcaatg acttctataa agctcagttt ttaaacacag 660 

tctcttacag ataaaacaac agaaccagtg ccagaaagca gccttccctt acatgggcac 720 

ttctgccaag catatgagtt cattgccttg aagatcaaag tcaaagagaa atggagaggg 780 

tgttgaaatg atcagcgaaa attaaatgaa aatatattct tattggaagc tgatgctcta 840 

ttatcaataa aggacccata gcaaagatac atagaggagt gatttttcaa gcagtcaaga 900 

gcagaactac gaaggttttg agatggtgta gctgccaaag aagtcacccc tggctgtccc 960 

ccatctcagt gagcctgagt tgaatgtttc ccaatgtcat atcccacagg gggatactta 1020 

gtgcccacag catgtgatcg gtagctgata aggaagcatt ggaccagaat gtcatggaag 1080 

aaacaaaagc ccacttatct tccgcggcaa tatgtttatg aacatgtgaa tcattgttca 1140 

tataactgtc tcaaatactt ggctgaaaag tagactgttt ggtgttaagt ttcgacttat 1200 

tttcgaggga ggatgggata tggttataca ccatatgaag gattttgtga ataaagagtt 1260 

tcaaaatatt ttgggaatag tagttcggca tttatttttt ttcccagtca catttcatga 1320 

gcaacaattt tatgtttaag gtagtatctg actaacctac tgatgctgtc tattcattcc 1380 
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attagcatac ttatgccatg ggtaaaagca atccatctag aactctttca accatttttt 1440 

agtttgtctt tgcacactct agatagcatt tctgaaatca tctgcaggaa cagagttcct 1500 

gaaaagagca atggtctaga gcaggctttc tcagacttca gtgtgcacca gagtcaccca 1560 

ggatcttgtt aaaatgctga ttctgaggcc aggcgcggtg gctcacgcct gtaatcccag 1620 

cactttagga ggctgaggcg ggcggatcac ggggtcagga gagcgagacc atcctggcta 1680 

acagcatgag accctgtctc tactaaaaat acgaaaaatt agccaggcat ggtggcaggc 1740 

acctgtagtc ccagctactc aggaggctga ggcaggagaa tggtgtgaac ctgggaggtg 1800 

gagcttgcag tgagccgaga tcgcgccact gcactccagc ctgggggaca gagcgagact 1860 

ccacctccaa aaaaaaaaaa aaaaaa 1886 



<210> 32 
<211> 2406 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1934) 

<223> n equals a,t,g, or c 



<400> 32 

ccacgcgtcc gcggcggcga aggcaacaat taaggccccc aggtggactg gcagcgcccg 60 

ctgatgctac tactgcagtc tttatttttt cccatgagct gggggtcggg tgggggaggg 120 

aaagggaggg atgaccttcc tagggagaag cccacgacct gtcctgtctt tgatcgcctc 180 

tttgacattt ttgccaaaat accactagtg gaaagtcagg ctagctgtgc tcgtattgga 240 

atagcagcct cacactggcg tctggactgt tctgtagatg gaatgcaagc ggactgtctg 300 

tctttaatct aacttattgc tagagaatag ggttttaaga cgaaaagaaa actgaaacgg 360 

gattggccct cattcagtga gttctgtggt tccagtaagg atttgtatgt acatacgctc "420 

ttgtcttacg ttttgggtac tcttgtctca tctgttttag ctgtgcgttt cttttcaggg 480 

tgtactcgac cagccatgga ctagtgtaaa tcccgaacgg acagacttgg aacataaggc 540 

gcgttgatcc ttatggttta ggcctggcca gtttcccgag tctcggatta gctgacagta 600 

ttaacactaa attgcagttt acagtatttc tacatgacag ccatacgtaa catcaagcca 660 

ttgattgtgt attttccttt gctagtttac tttggctttg catccgtagt cagccttatc 720 

caggttgggt tttgctgttc gccgtctccc aggccacaag gcttgcctga ggggaatcgc 780 

agctcctttt aggttttggt attaggtgct tggcaggtgg ctgtgggatt tgtacccttc 840 

ttcctcttaa ctcaaatcca ccgcaaaaat gatgaatcac tttaatagaa acgttaaaca 900 

ccacaaaaat agagaaaatt caggtctgta tgtcattgat tgtgttgata ttttcagaga 960 

actcctgatt tttaagctgc cacgctcctt cctcagggat cacgctgcca tcactcttga 1020 

gtgttccccg ctggaccttc tgctggtggc tctcgggacg gtggagacgc cgttgagctg 1080 

gagaagctgg gcagtcatct tgaggaaggt tgtggtgcag tgtgtggaaa tttaggtgct 1140 

agaagcttac tggtagaaaa acccaaaagg aagagaagag ctcttctgtt cataagcgct 1200 

ctgtccgatt tcgggagcct cgtaagcatg tccgtttttc ctccccggaa acactccttc 1260 

cctaagcagt tgttgtagga aaacgaacta aaggcattat cagataataa atcactccta 1320 

tttgaccaag actttttcta catttttttt ttttcttttt aatgaaagca tcaaagcgag 1380 

agagtccttt ctctcttgta cagttgacac atgctctgga atcgaaggaa actacgttgc 1440 

tgtttccaca aatttgttct cagtttagcc ttaggtcctt cattcttatt ttggaaaaat 1500 

ctgtctgaaa aacgtgacct gtcgagtgtg tgttcagcct ttctttacaa gaccagaaac 1560 

ggtgtgaact cccgagatat ggaggtaata acgccagact cgctttgttg gttgctgcgg 1620 

tttagtcaag gagaggtatg aggaataatt gaggaaacac tgactgttgc tttttgctct 1680 

ttaccagaat cggacttaag agttgggaaa tgagtatgtg tgacaggatc caggtgaccg 1740 
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tgaggatgag aacagtgatg ccctggagca tggcacagtc tacccagcat gactttcctt 1800 

agaaggttcc ctccatacgc tagagcaaaa gtcccaatta actgaaccct agcagaacta 1860 

gaagagagct gtacagcttt tgtgccatca ccggggccct aaagtcaatg ccatggatgg 1920 

gaaattatgg gggnttgggg gggaggggta ggtggggctt tccttaactt atcttcatgt 1980 

ccagtgagca gtgttttgtc cttccttgta gcctttggaa atgatttact ggaattacaa 2040 

aacctatttt ttcttttaaa tttcagcttt ggctctggct gctttttaga ataatgcaag 2100 

ataacagtta tacctgaggg ctaaaaatga agagggaacg ggagacttga tatttaagca 2160 

gcttgaatgg tttcttttct tttctttatt tttaaagaaa tgcacttgcc tctgatactg 2220 

tctctccagt gaaatgatta ctcctccatt actctattga tacaatattg tgcatgctag 2280 

tgttgtattt ctatacagta gcttgaaatt tattaactta tactgtaggt gttatgtatt 2340 

cctatgacaa aaaaaattaa gtcttcaaat tttaaaaaaa aaaaaaaaaa aaaaaaaaaa 2400 

aaaaaa 2406 



<210> 33 
<211> 2636 
<212> DNA 

<213> Homo sapiens 
<400> 33 

tgctgcagga attcggcacg agggcaatcc gggcttgcag acgaggtaag gtcgattcca 60 

tttggcccgg ggatggtcac acgcgcgggg gccggaactg ccgtcgccgg cgcggtcgtt 120 

gtcgcattgc tctcggccgc actcgcgctg tacgggccgc cactggacgc agttttagaa 180 

agagcgtttt cgctacgtaa agcacattcg ataaaggata tggaaaatac tttgcagctg 240 

gtgagaaata tcatacctcc tctgtcttcc acaaagcaca aagggcaaga tggaagaata 300 

ggcgtagttg gaggctgtca ggagtacact ggagccccat attttgcaga atctcagctc 360 

tcaaagtggg cgcagacttg tcccacgtgt tctgtgccag tgcggccgca cctgtgatta 420 

aggcctacag cccggagctg atcgtccacc cagttcttga cagccccaat gctgttcatg 480 

aggtggagaa gtggctgccc cggctgcatg ctcttgtcgt aggacctggc ttgggtagag 540 

atgatgcgct tctcagaaat gtccagggca ttttggaagt gtcaaaggcc agggacatcc 600 

ctgttgtcat cgacgcggat ggcctgtggt kggtcgctca gcagccggcc ctcatccatg 660 

gctaccggaa ggctgtgctc actcccaacc acgtggagtt cagcagactg tatgacgctg 720 

tgctcagagg ccctatggac agcgatgaca gccatggatc tgtgctaaga ctcagccaag 780 

ccctgggcaa cgtgacggtg gtccagaaag gagagcgcga catcctctcc aacggccagc 840 

aggtgcttgt gtgcagccag gaaggcagca gcgcaggtgt ggagggsaag gggacctcct 900 

gtcgggctcc ctgggcgtcc tggtacactg ggcgctsctt gctggaccac agawaacaaa 960 

tgggtccagc cctctcctgg tggccgcgtt tggcgcctgc tctctcacca ggcagtgcaa 1020 

ccaccaagcc ttccagaagc> acggtcgctc caccaccacc tccgacatga tcgccgaggt 1080 

gggggccgcc ttcagcaagc tctttgaaac ctgagcccgc gcagaccaga agtaaacagg 1140 

caccttggac gggggagagc gtgtgtgtga tgggaaaatc cggacccacg cgtgtgctga 1200 

aggcgtacgg tgcttgccag attttcaact tgagcataaa ttggttgcca ttgagaattt 1260 

aagaatctgg aatattgcag cttttggtta aacttaatgc atggttggag atgttatggc 1320 

gacactaaac aaagtattcc tgaactttcc ttagctcctt ggtagtaact gggaagacag 1380 

aaatgaagaa aatcacatga gaatgaagaa ttctttagca gctcaacaga gtttctcggc 1440 

ctgctcccag atcggcgaag tttctacttg ttactctctc tgccggcgcc cttcgttcct 1500 

cctctgcttc ccttccctag tctttcctcc ggcagggagc tgggcagggg tccccgggtg 1560 

tctccctgag tcccgactgc actgactggg tccatcagag ggctgcttcg ttctccagct 1620 

catcttcttt taaagtggtg actagcttgg tggtatctgg ctgctggtgt ttggcttatt 1680 

gacatactcc agggtaatca atgatgactt tgtttggaaa cccttttgga ggcaccatgg 1740 

gaacagaagg aaacatgagt gacgctgacc cttgagtgtg tgggtgggga gctctgagac 1800 

gcctcctgtc ccacgctctc cggtgtccgt gtctacacag gggtccccat gatacccacc 1860 
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ggccccagca gggcagaccg gaccggggac gggcacggtg aagggctgca gcctggggtc 192 0 

tgacgtggcc cctagtgctg tctcaggaga aggctctgga ggacttgagg catgctgggc 1980 

ctggtgcagt gatggcgcta aggagacccg gggaaagaca gtatcgtggt cacgtatgct 2040 

taggaagcag cacagccgtg tccttaggga tgttcgcgtc cagtaaagac actggtaact 2100 

gcggtttcag ccaacactct tcatggcagt gtcgacctcg ggttagcttc tgttgtcttt 2160 

gtggatggtt ttcctggagc ggcctgacgt tgacgtgttc tctggtccca tgtcttagcg 2220 

gggcatggta cggtttcgtg cctgacgcgt gcattagggt gttctcttat actttcagta 2280 

gcrtctttcc acagcaaggg ccaaaccctc ctggttccct tcagagtctt tttggcctga 2340 

tgatgactct tgagtgatac cctgtgatgc agacatgccc cagatggatt ctactttctt 2400 

taaaactagg gactttcaag attaaaaaaa agattgtcac tactaatttg acgcctaact 2460 

tcagaagctt cactgtctac atgtgaactt ttccagaaaa actgtgccat ggacattttt 2520 

cctctgggga attaacatct aaattctggt aactattaaa agacagatct ggttaattta 2580 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaattcct ggggccgcga attctt 2636 



<210> 34 

<211> 1461 

<212> DNA 

<213> Homo sapiens 

<400> 34 

gaattcggca cgaggctaag ggctgtggcc tccgtgggag ccgcactcat tctcttccct 60 

tgcctactat acggggcata tgccttcctg ccgtttgatg tcccacggct gcccaccatg 120 

agttcccgcc tgatctacac actgcgctgc ggggtctttg ccaccttccc cattgtgctg 180 

gggatcctgg tgtacgggct gagcctgtta tgcttttctg cccttcggcc ctttggggag 240 

ccacggcggg aggtggagat ccaccggcga tatgtggccc agtcggtcca gctctttatt 300 

ctctacttct tcaacctggc cgtgctttcc acttacctgc cccaggatac cctcaaactg 360 

ctccctctgc tcactggtct ctttgccgtc tcccggctga tctactggct gacctttgcc 420 

gtgggccgct ccttccgagg cttcggctac ggcctgacgt ttctgccact gctgtcgatg 480 

ctgatgtgga acctctacta catgttcgtg gtggagccgg agcgcatgct cactgccacc 540 

gagagccgcc tggactaccc ggaccacgcc cgctcggcct ccgactacag gccccgcccc 600 

tggggctgag cctctccgcc ctcgccctcg gaataagggg tacggcttgg gtctgacaca .660 

tctttgaacc ttgtggccag gcctggactt ccgcccccag gctctaggaa cgcggtgggt 720 

ggaaccctgc tactgcccca acagggactc caatcaatcg gagttctccc cttgccggag 780 

ctgcccttca cctttggggc ccgagacagt cataagggat ggacttagtt ttcttgcagg 840 

gaaaaaggtg gacagccgtg tttcttaagg atgctgaggg catggggcca ggaccagggg 900 

agaggcacag ctccttcctg agcagcctct caccactgcc acaaggctcc ctaatgctgg 960 

tctctgctcc actccccggc ttcccgtgag gcaggaggca gagccacagc caaggccctg 1020 

accacttctg tgccagttgt ctaagcagag cgcctcaggg acgctggaaa tgccttaagg 1080 

atagaggctg ggcatcacat caaatgggac tgtggtgttt ggtgaaaacc ttcctgagga 1140 

tctggattca ggaccctcca tgactggcct atttactgtt tacagctggc cagtgcagag 1200 

ctgctgctct tttacctttt taggcccctg taacttccca cctttaaact gcccagaagg 1260 

catgcctctc ccacaggaag aggggagcag acagggaaat ctgcctacca agaggggtgt 1320 

gtgtgtcttt gtgcccacac gtggtggctg gggaagtgcc tggatggtgc ggtggttgat 1380 

gttaacctag tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg taacaataaa ttactaccag 1440 

tcaaaaaaaa aaaaaaaaaa a 1461 



<210> 35 
<211> 953 
<212> DNA 
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<213> Homo sapiens 
<400> 35 

ctccaatgta tatttggttt ataattttct tcatccagcc tcacaaagag gagagatttc 60 

ttttccctgt gtatccactt atatgtctct gtggcgctgt ggctctctct gcacttcaga 120 

aatgttacca ctttgtgttt caacgatatc gcctkgagca ctatactgtg acatcgaatt 180 

ggctggcatt aggaactgtc ttcctgtttg ggctcttgtc attttctcgc tctgtggcac 24 0 

tgttcagagg atatcacggg ccccttgatt tgtatccaga attttaccga attgctacag 300 

acccaaccat ccacactgtc ccagaaggca gacctgtgaa tgtctgtgtg ggaaaagagt 360 

ggtatcgatt tcccagcagc ttccttcttc ctgacaattg gcagcttcag ttcattccat 42 0 

cagagttcag aggtcagtta ccaaaacctt ttgcagaagg acctctggcc acccggattg 480 

ttcctactga catgaatgac cagaatctag aagagccatc cagatatatt gatatcagta 540 

aatgccatta tttagtggat ttggacacca tgagagaaac accccgggag ccaaaatatt 600 

catccaataa agaagaatgg atcagcttgg cctatagacc attccttgat gcttctagat 660 

cttcaaagct gctgcgggca ttctatgtcc ccttcctgtc agatcagtat acagtgtacg 720 

taaactacac catcctcaaa ccccggaaag caaagcaaat caggaagaaa agtggaggtt 780 

agcaacacac ctgtggcccc aaaggacaac catcttgtta actattgatt ccagtgacct 840 

gactccctgc aagtcatcgc ctgtaacatt tgtaataaag gtcttctgac atgaaaaaaa 900 

aamaaaaaag ggcggccgct ctagaggatc caagcttacg tacgcgtgca tgc 953 



<210> 36 

<211> 1340 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (851) 

<223> n equals a^t^g, or c 
<400> 36 

gatcaggagc cactcctgtg ctaacagcga gaacgctttg gtgaggacgg agccctcacg 60 

acctcagcag tgttgcgttg gggatcaggt ttccgatggt gaacttgggg acacgtccac 120 

accacagcac gtgcctattg tgtttctcgg tggctggtgt gtttgaggat ggcgcgtgca 180 

tgcgttttcc agctttcttt gtggaggaag ttacctgtgg gtattaacct gtccccagcc 240 

atcctctcac tgagcttggg ttgcctgggc ctgggtttcc tgttgttgct ggaacgaatg 300 

accacagaca gtggcattag acagcgcagc agacatgacc tcctgggctt ctgcgggtgc 360 

caacactgcc gctccttctg gaggctcagg gargctcttg agggcattgg gacatcgtgc 420 

tgccggccgc cgggcagagc cggtttgttt attttttgag acttccggga aacatagtta 480 

taaataactt taatttgcct tggcctgccc actgcagtac agtcacgtgt cacataacat 540 

tctgtctacc gtggaccaca tatacgacca cgcggtcaca taagctgaca atactgtatt 600 

tttactccac tttctctatt tagatacaca gttgccattg tgtcccagca gccttcagta 660 

mtcagtacag ccatgtgctg tgcaggtgty tagctcaggg gcatgrggcc mtggcccagc 720 

ccagtgtgca gtgggtggca ccttctggat ttgtgtcagt camtgtggag ttcgcacaat 780 

gacagaytca cctgggaggc cttccgtgsg sttctgtttc tttctctmat ttgattgtgg 840 

ctagaaacag nstgggaacc aggagtgcag yttctcggag tamgtggctg ccccacgggg 900 

tgggatgtgc attttcagtc acatttgggg agagcacgcg tgttcttaag tttttagtgg 960 

gttctagtaa gaatggatgt tgatttttag aattctctcc tgtttatttt ttaacatttt 1020 

gtggtgggaa tttgtgaaag aatacgaagt caagagcatg gtacggtgag gacccagcac 1080 

catctccaac ctccccgggg tccacgtggg gtctgcgtgt ggccgcctgt ccctcagcac 1140 
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180 
240 
300 



gatgtctggg tgtaaatctg agacatcaca gcatgcaggc tgcagacgta ggcatctcta 1200 

caaaagaagg atgcgtttac aggagaatcg cttgaacctg ggaggcagag gttgcagtga 1260 

atcgagatca tggcactgcc ctccagcctg ggcgacaaag cycagactcc gtctcaaaaa 1320 

aaaaaaaaaa aaaactcgag 1340 



<210> 37 
<211> 2199 
<212> DNA 

<213> Homo sapiens 
<400> 37 

ggcacgagct tttccatctt gagcttggca gcctgtctag ttgtggaagc tgtggtgtgg 60 

aaatcggtga ccaagaatcg gacttcttat atgcgccaca cctgcatagt gaatatcgct 120 
gcctcccttc tggtcgccaa cacctggttc attgtggtcg ctgccatcca ggacaatcgc 
tacatactct gcaagacagc ctgtgtggct gccaccttct tcatccactt cttctacctc 
agcgtcttct tctggatgct gacactgggg cctcatgctg ttctatcgcc tggttttcat 

tctgcatgaa acaagcaggt ccactcagaa agccattgcc ttctgtcttg gctatggctg 360 

cccacttgcc atctcggtca tcacgctggg agccacccag ccccgggaag tctatacgag 420 

gaagaatgtc tgttggctca actgggagga caccaaggcc ctgctggctt tcgccatccc 480 

agcactgatc attgtggtgg tgaacataac catcactatt gtggtcatca ccaagatcct 540 

gaggccttcc attggagaca agccatgcaa gcaggagaag agcagcctgt ttcagatcag 600 

caagagcatt ggggtcctca caccactctt gggcctcact tggggttttg gtctcaccac 660 

tgtgttccca gggaccaacc ttgtgttcca tatcatattt gccatcctca atgtcttcca 720 

gggattattc attttactct ttggatgcct ctgggatctg aaggtacagg aagctttgct 780 

gaataagttt tcattgtcga gatggtcttc acagcactca aagtcaacat ccctgggttc 840 

atccacacct gtgttttcta tgagttctcc aatatcaagg agatttaaca atttgtttgg 900 

taaaacagga acgtataatg tttccacccc agaagcaacc agctcatccc tggaaaactc 960 

atccagtgct tcttcgttgc tcaactaaga acaggataat ccaacctacg tgacctcccg 1020 

gggacagtgg ctgtgctttt aaaaagagat gcttgcaaag caatggggaa cgtgttctcg 1080 

gggcaggttt ccgggagcag atgccaaaaa gactttttca tagagaagag gctttctttt 1140 

gtaaagacag aataaaaata attgttatgt ttctgtttgt tccctccccc tcccccttgt 1200 

gtgataccac atgtgtatag tatttaagtg aaactcaagc cctcaaggcc caacttctct 1260 

gtctatattg taatatagaa tttcgaagag acattttcac tttttacaca ttgggcacaa 1320 

agataagctt tgattaaagt agtaagtaaa . aggctaccta ggaaatactt cagtgaattc 1380 

taagaaggaa ggaaggaaga aaggaaggaa agaagggagg gaaacaggga gaaagggaaa 1440 

aagaagaaaa agagaaagat gaaaatagga acaaataaag acaaacaaca ttaagggcca 1500 

tattgtaaga tttccatgtt aatgatctaa tataatcact cagtgcaaca ttgagaattt 1560 

ttttttaatg gctcaaaaat ggaaactgaa agcaagtcat ggggaatgaa tactttgggc 1620 

agtatcttcc tcatgtcttc ttagctaaga ggaggaaaaa aaggctgaaa aaatagggag 1680 

gaaattcctt catcagaacg acttcaagtg gataacaata tttataagaa atgaatggaa 1740 

ggaaatatga tcctcctgag actaactttg tatgttaagg tttgaactaa gtgaatgtat 1800 

ctgcagagga agtattacaa agatatgtca ttagatccca agtgctgatt aaatttttat 1860 

agtttatcag aaaagcctta tattttagtt tgttccacat tttgaaagca aaaaatatat 1920 

atttgatata cccttcaatt gccaaatttg atatgttgca ctgaagacag accctgtcat 1980 

atatttaatg gcttcaagca ggtacttctc tgtgcattat agaatagatt ttaataatct 2040 

tatagcattg tatattatta ttgctgttgt cactgttatt attattgtgg atactggccc 2100 

ttggtgtgtt gcatagctcc ctatgtattc tctgtttcca tctttaagtt cccagaccaa 2160 

tatacattaa gagttttgaa aaaaaaaaaa aaaaaaaaa 2199 
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<210> 38 
<211> 989 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (955) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (979) 

<223> n equals a,t,g, or c 
<400> 38 

acgcgtccgc tctggatccc tcgttccctg gtgctggtgg aaatgaccat cacctcgttt 60 

tatgccgtgt gcttttacct gctgatgctg gtcatggtgg aaggctttgg ggggaaggag 120 

gcagtgctga ggacgctgag ggacaccccg atgatggtcc acacaggccc ctgctgctgc 180 

tgctgcccct gctgtccacg gctgctgctc accaggaaga agcttcagct gctgatgttg 240 

ggccctttcc aatacgcctt cttgaagata acgctgaccc tggtgggcct gtttctcatc 300 

cccgacggca tctatgaccc agcagacatt tctgagggga gcacagctct atggatcaac 360 

actttcctcg gcgtgtccac actgctggct ctctggaccc tgggcatcat ttcccgtcaa 420 

gccaggctac acctgggtga gcagaacatg ggagccaaat ttgctctgtt ccaggttctc 480 

ctcatcctga ctgccctaca gccctccatc ttctcagtct tggccaacgg tgggcagatt 540 

gcttgttcgc ctccctattc ctctaaaacc aggtctcaag tgatgaattg ccacctcctc 600 

atactggaga cttttctaat gactgtgctg acacgaatgt actaccgaag gaaagaccac 660 

aaggttgggt atgaaacttt ctcttctcca gacctggact tgaactcaaa gcctaaggtg 720 

gatggcttgg acaatgaaag gatgctgtac tcattagaat acaagattcc tttactgtcc 780 

ctcaaccttg accaaatggg aagcattccc ccttgtcaac acaagctggc agatacattt 840 

gactctacag atgaaggtga acaatgttag gataaaattg ctttggatct tgcctggaag 900 

ttgttttaag ttttgtaata aacaagatga tgtctgaaaa aaaaaaaaaa aaaanaaaaa 960 

aaaaaaaaaa aaaaaaaana aaaaaaaaa 989 



<210> 39 
<211> 2048 
<212> DNA 

<213> Homo sapiens pi. 



<400> 39 

acgcgtccgg gaaaggagac gctggtgatg gggttaggaa aaagtgggac tcctccccac 60 

gaccattgct attatccaga tcatttctaa ggattcggtt tctgccattt ctgacagctg 120 

cttgaggccg agtgaacgtg gttttggaag attgcttaaa caaagaatgg aggccagagt 180 

ggtgcacgca ttgcagaaaa ggcaagtgtc acttctttgt gtgtttctgg gagtgtcttg 240 

ggctggcgca gaacctcttc ggtattttgt ggcagaggaa acggagagag ggacctttct 300 

ggccaaccta gcaattgatc tggggttagg ggtggaggaa ctgtcagctc ggggatgtag 360 

aattgtttca gatgagacca taggattttt actcctcaat ccgcttactg gtgatttact 420 

tctaaatgag aaattagacc gagaggaact gtgtggcccc acagagccat gtgtgttgcc 480 

tttccagttg ttacttgaaa agccttttca gattttccgt gctgaactat gggtcagaga 540 

catcaacgat cattctccag tatttctaga tagagagatt accttgaaca tattagaaag 600 
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taccactcca ggggcaacat ttctcctaga aagtgcacat gattcagatg ttggaatcaa 660 

caacctgaga aactacacca tcagctccaa tgtttatttc catattaatg tccatgataa 720 

cggggaaggg aatgtttatt ccgaattggt actagataaa gtgctggatc gtgaagaggt 780 

tcctgagctg cgtttaaccc tcaccggctt ggatggcggt tctccgccca gatccggaac 840 

caccctcata cgcatcctgg ttttggacat aaatgacaac gtccctgaat ttgtagagtc 900 

gctttacaag gtccaggtgc ctgagaacag ccctgttggt tccctggttg tcactgtgtc 960 

agctagagat ttagataccg gaagtaatgg agaaatcgtc tatgcatttt tttacgctac 1020 

tgaaagaact ctcaaaacgt ttcgaatcaa ttcaacatct ggcaatcttc atcttaaagc 1080 

cgaattgaac tacgaggcaa tacaaactta tacattaact attcaggcca aagatggtgg 1140 

agggctttct ggaaaatgta ctgtggtggt ccatgtaaca gatataaacg ataatccacc 1200 

agaactgctc atgtcatcac ttactagccc aatcccagaa aactcaccag agacagtagt 1260 

cgctgttttt aggattagag acagagattc agggaacaat gcaaagatgg tgtgctccat 1320 

ccaagaccat ctccccttcg tcctgaagcc atcagtagag aatttctaca ccttggtaac 1380 

agagagagca ctagacagag aagaaagaac cgagtacaac atcaccatca ccgtcaccga 1440 

cctggggacc cccaggctga aaacccagca caacctcacg gtgaccgtgt ccgacgtcaa 1500 

cgacaacgcc ccgaccttca gccagacgac ttacaccctg cgcgtccgcg agaacaacag 1560 

ccccgccctg cacatcggca gcgtgagcgc caccgacaga gactcgggcg ccaacgccca 1620 

ggtcacctac tcgctgctgc cgccccacga cccgcagctg ccgctgggct cgctggtgtc 1680 

catcaacgcg gacaacgggc agctgttcgc gctcaggtcg ctggatttcg aggcgctgca 1740 

ggcgttcgag ttccgcgtgg gcgcggccga ccgcggctcg ccggcgctca gcagccaggc 1800 

gctggtgcgc gtgctggtgg cggacgccaa cgacaacgcg ccgttcgtgc tgtacccgct 1860 

gcagaacggc tcggcgccct gcaccgagct ggtgccgcgg gcggccgagg cgggctacct 1920 

ggtggccaag gtggtggcgg tggacggcga ctcgggccag aacgcctggc tgtcgtacca 1980 

gctgctcaag gccacggagc ccgggctgtt cggcgtgtgg gcgcacaacg gcgaggtgcg 2040 

cacggcgc 2048 



<210> 40 
<211> 634 

<212> DNA 

<213> Homo sapiens 
<400> 40 

ggcacgagtg accacgcagt tctctccaga caggaagtag ctgtcaggct gcccagggtt 60 

ccagttctca tagagcaggg ggacgccatc cgaccacaag aagtcgcctt cgatggtcct 120 

gtcgttgagt ccgatccact ggtactcccg gtaccggttg ttgatgaagt cctgttcctc 180 

gggtgtgctg atgctggcca gatgcgcgcc gtacatccgg cactgggtct ctgcctcctc 240 

ccagctcctt cgtgtggaaa agtgcttgta gcaggcgccc tggaaggcgt cccagccggg 300 

gttgcagaag cggaggccaa catcgcacag gtcqgcccca tagccaggca gacataggca 360 

gcggacccct tcctcctcct ccaagcatgt cccaccattg tggcaggggc tggggacaca 420 

gtcacctgat gcggggacca cggccactcc acctcggctg gcgctgtcag tgggcagcac 480 

tggctgggcc tgcactgagg tccctgctgg ggcagttctt ccagaattat cttcagaggg 540 

ggcctccagc tccctggtac cctcaggggc ccgtgtggct ggaagcaggg aaggggcacc 600 

ctcggagctt cctgtctcct cgctctctcc tcga 634 



<210> 41 

<211> 2763 

<212> DNA 

<213> Homo sapiens 
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<400> 41 

ggcacgagga ggaaggtaac tctatggaag ttcatagaag tcctcctcat tcttttttac 60 

agctgcatga aacttgtcat gtggttgtac tgtaatttac ttaatcactt tgttatataa 120 

tgacaagtac gcagtttcca ttattttgaa attacagcca gtagagagtg actaatttgt 180 

gcctatgtat tttcatatta ttggaggtgt actttcagtg taaataccta gaagtgggat 240 

tgctgggtca aaggtatgaa tggatagtac caaataaacc accctccaaa agcagtttgt 300 

gtcttcacca acaacatgta aatatgtctg ttttccccac agcacctcta acagaatgac 360 

tttgaaaagt ttcatagttt ttaatttttg ccaatatatt aggtgagaaa tatatctcag 420 

aatagttttg tgtttcttta attataaatg agattgacta tgttttcata tgtttactgg 480 

tttactaata tact tat tag tgagtagtat actcatatct ttagctgaca gacccttttc 54 0 

ttctattagg tgcttgactt tttgggttca atttataaga ctttgttata ttaggaatac 600 

tagtctgtta cctatgacct gtgttgccta tattttcttc ctattttatt tttttaccat 660 

tcaaaagttt ttagttaaaa ttatcaattt ttaaaaatta catctagatc tttgaatcac 720 

agttaaaagc ttctccctac aaccaggatg tagagaaacc ccttgtttct taaaatactt 780 

gtctcatctt tattttttta catttaaatt ctcaatctat ttggagttta ttttagtgta 840 

tgttttgaaa tgtggattta atttcatcca tccaaatgac tagctatgtg cccccagccc 900 

tattttaaaa agtttatcca tctgctggtc tgtttctgtt tctgtattgc tatcattcct 960 

ttattgtaga cgctttatga tatgttttaa tgtctgatac ttctcttctt cccctatctt 1020 

agcttctctt tttcattgtt ttagagaata tttcttcctg tttgtttttt cataggaact 1080 

ttagtatcag tttatctagc tccctaaaaa agcttcttgg tattttttat tggaactgcc 1140 

tttatcttac caattatctc agggagaatt gacatcttta tgatactgat tttaactcta 1200 

ggttttgcct atatttttca taagtttatt tctaagcatt ttttaaagct gaaaatttgt 1260 

ttttaaaaat ttgaaattaa acttttaatt ttgagatatt aataattata gatttacatg 1320 

cagttataag aaatacagat ttagcatctg aaatctaaaa atccagaatt tgtaatgttc 1380 

caagatttga aactttttga gctgtgatat gatgctcaaa agaaatgcta attggagcat 1440 

tttggacttt ggattttcag attaggggtg ctcagttggt aagtacaatg caaatattcc 1500 

aaggtaggga agaggatggt ttgcagagct tccatgccct ctctgggcat gcatgctctc 1560 

ctgatgatcc tagacctcag tgtgttcacc aacctggaaa ctcattcaat cttattgttt 1620 

aggagcttta tagagtttta tagagcttaa tctccaggcc tcacccgctt cctggaggtt 1680 

ggtgtgtgtg caaaagttcc aactaattac ttggtgatct tttgaccagc cttatcctaa 1740 

ggctttgtgg gtgtctcacc ctaagtcact tcactaaatt caggtatgat caaaaggaac 1800 

ttgctgtgaa taacaaaaga tgctgatatc actcaggaaa ctccaaggat tttaggaact 1860 

gtgtgtgagg aactgtaaca ccctaatggg ttccccttcc cccactgcct agacagagct 1920 

gatttatcaa gacactggaa ttgcaataga gaaagagtaa ttcatgcaga gccagctatg 1980 

cttgagccca gagttttatt actcaaatca gtctccccaa gcatttgggg atcagagatt 2040 

tttaggataa tttggtgggt gggggaagtc agtgagtcaa gagtgctgat tagttgggtc 2100 

agagatgaaa tcatggggaa ttgaagctgt cctcttgcac tgagtcagtt cctgggccag 2160 

ggccacaaga tcagatgacc cagttaatct atctgggtgg tgtcagctga tccatcaagt 2220 

gcagggtctg caaaatatct caagcactga tcttagg^:ac agtttaagga gggtcagaat 2280 

cttgtggcct ccagctgcat gcctcctaaa ccttaatttc taatcttgtg gctaatttgt 2340 

tagtcttaca aagacagtct agtccccagg caagaaggag gtttgttttg ggaaaggaaa 24 00 

gggctgtttt catgtttttt aagctgtaaa gtaagttctt ctcaaagtca gttcagtcta 2460 

tgcccaggaa tgaaaaagga cagcttggag gttagaagca agatggtttg tttaggtcag 2520 

atctctttca ctgtcttagc tgtaattttg cagtggcagt ttcagaactt tggacagaga 2580 

ccaagtatat ttcttagacc acatttcctt ttcatgtgtg tagtgatatt gttgcaaaac 2640 

tttctcctta gttcagctaa aactgggctc ttgtcacacg aatgggaaag attaggcttg 2700 

caggcacgta caagggtgag gaaaacgtaa tttattgggc gaaaaaaaaa aaaaaaaaaa 2760 

aaa 2763 



<210> 42 
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<211> 655 
<212> DNA 

<213> Homo sapiens 
<400> 42 

ggcacgagcc aggctgcctt catctcctcc actgtggcca agctgaggat gcctcctgga 60 

ctttgcccca gctcccgcac ctgaggtgct ggcgaaccct agacaggaac atcctgctgg 120 

acgggcagag ctctgagaag gcactcacgc agccctgggt gcctcctaat ggtgcggggg 180 

ctctggaggc ctcatcagat gccttgggga ggggtgtggg acactttcat ctccgccccc 240 

tccatttcca gatgcgccca agagctggct gcctccccgg cccctgcaga gagatgctgc 300 

ctgctctgag gggcctgctc ttcgtcacgt gggttttccc cctggaagac caggaagcag 360 

ctgcttttcc tggagaggtg gatcccccga gtccattcgg tccttgcaca gcagaggggc 420 

ccgcggcgct ccctgcccgt gtctggtctg taaagcaagg actcaggccc ttcagctgct 480 

ccgatgcccc acaaggcgac agcagagagc tggccaagcc tccagggctc ccgcctgttc 54 0 

gaggtgcttt ggtaacgtgg ccaccacccc agcctaccgg gctctcacgt ctgcgttgtc 600 

acccccacgg cacaggaggg aaccacagca tcagatgcag gaggtgccgc ccagg 655 



<210> 43 

<211> 2410 

<212> DNA 

<213> Homo sapiens 

<400> 43 

ggcacgagga gttctcacgt gcccatcagt gacagcaagt ccattcagaa gtcggagctc 60 

ttaggcctgc tgaaaaccta caactgctac catgagggca agagcttcca gctgagacac 120 

cgtgaggaag aagggactct gatcatcgag gggctcctca acattgcctg ggggctgagg 180 

cggcccatcc ggctgcagat gcaggatgac cgggagcagg tgcacctccc ctccacctca 240 

tggatgccca gacggcctag ctgccctctg ggctgctggt ctcttctcct tggcctgagc 300 

tccctttctc tgccggcagc catctcagcc ctgcagttgt ctgttttcag aaaggagcca 360 

tcgccccaga acgggaacat cacagcccag gggccaagca ttcagccagt gcacaaggct 420 

gagagttcca cagacagctc ggggcccctg gaggaggcag aggaggcccc ccagctgatg 480 

cggaccaaga gcgacgccag ttgcatgagc cagaggaggc ccaagtgccg cgcccccggt 540 

gaggcccagc gcatccggcg acaccggttc tctatcaacg gccacttcta caatcataag 600 

acctccgtgt ttactccagc ctatggatcc gtgaccaatg tgagggtcaa cagcaccatg 660 

acaaccctgc aggtgctcac cctgctgctg aacaaattta gggtggaaga tggccccagt 720 

gagttcgcac tctacatcgt tcacgagtct ggggagcgga caaaattaaa agactgcgag 780 

tacccgctga tttccagaat cctgcatggg ccatgtgaga agatcgccag gatcttcctg 840 

atggaagctg acttgggcgt ggaagtcccc catgaagtcg.^ctcagtacat taagtttgaa 900 

atgccggtgc tggacagttt tgttgaaaaa ttaaaagaag aggaagaaag agaaataatc 960 

aaactgacca tgaagttcca agccctgcgt ctgacgatgc tgcagcgcct ggagcagctg 1020 

gtggaggcca agtaactggc caacacctgc ctcttccaaa gtccccagca gtggcaggtg 1080 

tacactgagc cctggttgct ggccccggcc ggtcacattg actgatggcc accgcctgac 1140 

gaatcgagtg cctgtgtgtc gtacctctct gaagccttgg ctccaagatg agcacccaca 1200 

ggaagccgac ccaggcctga ggggccagga acttgctggg tcagatctgt gtggccagcc 1260 

ctgtccacac catgcctctc ctgcactgga gagcagtgct ggcccagccc ctgcggctta 1320 

ggcttcatct gcttgcacat tgcctgtccc agagcccctg tgggtccaca agcccctgtc 1380 

ctcttccttc atatgagatt cttgtctgcc ctcatatcac gctgccccac aggaatgctg 1440 

ctgggaaaag cagggcctgc cagcaggtat gagatctagc ctgctttcag ccatcacctt 1500 

gccacagtgt ccccggcttc taagcctcca atatcaccct gtgagcctcg cacagctcag 1560 

ccccaacaca gaggtgagac caggaataag gccacaagta tctcactttc tctgcagaaa 1620 
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tcaatcttta cttcatcaga gagacctaaa gcgattctta caaggagctt gctgcaagaa 1680 

acacggtcat tcaatcacat tgaggagggt ccacatggca ttgagagggt gctgcccgct 1740 

caatgcccag cagcagctct ggaaggcagt gctcagcccc atcaccactg tcccgtggat 1800 

gcctgtgtac ctcttgcctt ttctgggctt gcgtttctct cctctagtgg gtggggatga 1860 

ctttcaatga ctttcaatac ttcccctgaa ggaagaatga taaggagaaa tgtctgtttt 1920 

gaggaaaggg ctttgaattc cccagatact gaacaatttg tgtttgtgac tgatggagaa 1980 

tttcaggaat gaatgagaaa gcctttgcga aactatgcaa cagtttacat cagtcatgtg 2040 

aagtatttgt ctaaaacaga gcaaactgaa gaccaaatta ttctcctgtt gaggtccgtg 2100 

gatggcagat ttaaagggaa gaaccacaaa ggcttgcaaa gataggagag gctccatctc 2160 

taatgcatgt agaagctcct tacgggtgcc catcaagagc atagcttgga agccaccatg 2220 

ctgtgcggaa ctgcgtcagg gcaaatgtca cagcaggatt tccccaaccc agctccatca 2280 

tcacagacac agagagctgc aggggaggcc tgcccactgt tttgtcgact ctgccctcct 2340 

ctggcagcat agatccttag gtgctcaata aaggtgtgct gtattgaact gaaaaaaaaa 2400 

aaaaaaaaaa 2410 



<210> 44 

<211> 2634 

<212> DNA 

<213> Homo sapiens 

<400> 44 

gccttaacag atcagggatc aggaacatga ctgcccttgc tcatctgctg gccctccaca 60 

tttgcccagt ccctgggtct ctctgcctcc gtttcctccc tgtttgatga ggataatcac 120 

gaagcacatc aggactgttg ggttagatga agtcatgcag gtaaagctgc tgtgcactgc 180 

agacatgtca gcatggctgg tcagtctctg tgcttggctg agcctgctca gagccacagt 240 

gacctcccag gtgtcctcct cccctgctcc cgtcgtggca tctgggactc tgtccccctg 300 

ccaccctcca gggtctcctg ctgcttctgc ctgtttgctc tctcctcagt ctccctgcag 360 

aagagcttcc aagtggagga gtcacatgac tggggtggca ccgtccaaca gaggcagtag 420 

ctgcgagtcc agtgggtctc agggcaagcc aagtcaaagg gctggggcct aagacaacag 480 

ggataggagt caatgcacat ctgtgagatg ctggggaagc agcatcaaca tgacttgggg 540 

accccttggg cccacagctc tctgcatgga aagggaggaa ggagccaagc tggtgagcac 600 

ccagccagtg ttttgtggac atgaacagtt ctggttctgg agagggatct tcgttgagct 660 

tgatagagac atgtgctgtc ggactgtaga tgtcatgagt ttctgaggaa aggtcagcat 720 

gacagaatca ctaggagcag ggtaagctgt gtggcatcag cgcttgcatc ctgcagggag 780 

ttacctacca gggctgggcc gggactggcc agaaccttga cagatgaagt ttgaccagac 840 

caagtgagtc ctcatggtct gatacgtaag ccagatgtga gttaccaatt tgcaccgggg 900 

gctgtgctcc cccagtggct ggcctgccct ccaccatata acccactggc agcacctcac 960 

cgtagatggg acctggctgg gtgcccgttc tagtcttcag cccagctccc cccttggctg 1020 

ggcccagcag ctggcctctc agggccctat gcgcccctcg gatgggggtc tttgagggga 1080 

gcttcatgtg cttgtcttaa gtcgatgggt ctggacaagg gtcttagatg tggcacagtc 1140 

agccagccgg tctgtgtgtg cgtccctcct cagagggggc cccagcttct gcacggtccg 1200 

ctcacgtgcc cttccgcagc ctgggcactg caggcagggg gagggggtgc cacccaggca 1260 

aggccagctc ggcagtctga aggaacggct gggcagccac ctctgaccac acgtgtgtcc 1320 

gtgccggcgt ggttatctgg gctgcctaca cagttcacgc taacatcgta gctcacgcta 1380 

acatcgtggc tgttgatgcc acgtgttgtg aggcctttgt cagctcttct cctgtattcc 1440 

agggcaactc caacaacatt gccaccgtgg acatctccgc aggcttcgtg ggcttagaca 1500 

cctacgtgga aaccccagcc gtgctcctga cagcgtttgg gacgtacgca gggcctgtgc 1560 

tgtgggccag ccacttagtg cacttcctga gctcagaaac acgcaggtgc ctgtggacgc 1620 

ttgacacgcc cactttgggg cagtctgtgg acagaccccc gtaatttaca gtcaccaatg 1680 

agcttgtcat cacagcagaa agctgaggct ctgcgggcgg aagccaccaa cagaccagct 1740 
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tgggagacac ccactgtggc ggcgctgtgt ggagacgtcc ttccagactt cgattctgca 1800 

taaaaacaaa cgtctgccac gagacccctg ctcggcgtcc gcctgtctca gcagctgccc 1860 

tgggacgtct ttctctgact tggttttgag gccagccgcg tgctcacact gggcttacag 1920 

aaacaggaga cgccgtcctc ggccgtctgg ggtgggctgt cagcacgtcg tgtggtcagg 1980 

tgtcaggaca agcgggcgtg agcgcgtgga ggtgcatctg cctctgccct ggagaacgga 2040 

tgtgctacag ctgtgcgcgg cgtgatcaag cacctgttgg gtggacggca cacctcccag 2100 

tggccagctg gagacggagg gctggaagta cttgcccggc tcctctctct gtaggtttgg 2160 

tcttcggcct tgcagctgcc ctggtgcttg cagattgcgg tttgatggac caggcacttt 2220 

tcatctctta cacagccagt ggttcagcac tgagtcatgc ttgcttctgc tacgcactga 2280 

tttgttctat tccagtttcc acgtacatcg ttttggtgac atctctgcgt tatcatttat 234 0 

ttatatggag tgtattttct ccaaaacttc tctacgaggg aatgcacctg cttattacag 2400 

ctgctgtctg tgtattcttc acggcaatgg atcaaaccag actcacacag tcttagacta 2460 

agctgaacac tggaaaaata atacatgctt aaagtctgct gttattctaa aatgaaagat 2520 

atgaattcaa caaagttgat ggataacttt ctttgactgc tctacctgaa tttagactaa 2580 

gcagtaaata gtttaataaa agatcacttt aatataaaaa aaaaaaaaaa aaaa 2634 



<210> 45 
<211> 448 
<212> DNA 

<213> Homo sapiens 
<400> 45 

ccacgcgtcc gtgctggact gcttggtgaa tccacaagta accaggatag tggcacaact 60 
tttgatacaa ggaagaagtt tatgattcaa gtggaagatg acttttaaaa taatattttt 120 
taaatatata tttttaagta gtatgactaa aataaagatg aaccagcaaa aggtcagttt 180 
gcacatttgt aaatgtattt atccttaccg aattacatgt cagtctgttg ccaccttctt 240 
tcatgcacat tcctctttgg ccaaactggc tgctctttgt ttgtaagctt ttgttcctct 300 
ctcatcccat acttttagcc tgtgtcaaat gtaagtccca agtatttcca gcaggaagta 360 
atgtcttcct cagcctcaac cagggaccaa ccggctgctt acttttgcaa ataaaatttt 420 
actagaacac gaaaaaaaaa aaaaaagg 448 



<210> 46 

<211> 2921 

<212> DNA 

<213> Homo sapiens 

<400> 46 

ccacgcgtcc ggatttctga ggttctgcaa acaggccacc ctgcagttct gtgtggtgaa 60 

gccactcatg gcggtcagca ctgtggtcct ccaggccttc ggcaagtacc gggatgggga 120 

ctttgacgtc accagtggct acctctacgt gaccatcatc tacaacatct ccgtcagcct 180 

ggccctctac gccctcttcc tcttctactt cgccacccgg gage tgc tea gcccctacag 240 

ccccgtcctc aagttcttca tggtcaagtc cgtcatcttt ctttccttct ggcaaggcat 300 

gctcctggcc atcctggaga agtgtggggc catccccaaa atccactcgg cccgcgtgtc 360 

ggtgggcgag ggcaccgtgg ctgccggcta ccatgacttc atcatctgtg tggagatgtt 420 

ctttgcagcc ctggccctgc ggcacccctt cacctacaac gtctatgctg acaagaggct 480 

ggacgcacaa ggccgctgtg cccccatgaa gagcatctcc agcagcctca aggagaccat 540 

gaacccgcac gacatcgtgc aggacgccat ccacaacttc tcacctgcct accagcagta 600 

cacgcagcag tccaccctgg agcctgggcc cacctggcgt ggtggcgccc acggcctctc 660 

ccgctcccac agcctcagtg gcgcccgcga caacgagaag actctcctgc tcagctctga 720 
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tgatgaattc taggtgcggg ctgcagtggc ggaagtgctg gcgccatagc cacggtcagg 780 

ctgtgcccca cctccagcct caccaccagg ccaggaggca gctggcacag tgctcacgcc 840 

gcctttattt attggaccag aaacactcac atgtcgcttc cagaggaacg ggggacagcc 900 

aggctcgccc atgggccttc aggaatattt atacatggcc cagcctgcac tgcccgggcg 960 

agggcagagg acactgggag caaggcttat gcccctgctg cccgtcctgt gctgggggca 1020 

tgctgggacc agccgcaccc aggccccaat gcttgtgtgt ggaccagcgg ctgcagcctt 1080 

ctagcccctc ctccccgcga gactctcagg ctgaggtcgg caagccgtgg ctcccccaca 114 0 

caccgtgcaa taccctgtct gacctgggct cttcccgcct gcatcccttc cctgtccacc 1200 

tttgtccagt gctagattca cctcaccccg ggcaggagtg gggatgtggg cgctctgtgg 1260 

tcctcccctc ctgacccagg cctctgtggc atgctgcaag gatcagagcc agacaccagg 1320 

agtcacaggc cccacccagg aagggcattc agggcccctg ggcaccgctt ctgttgaagc 1380 

aggggcttct gggcccctgg gtatccccac ctgtcgtggc cacacctctg cctgcctcat 1440 

gccccttccc ctggcctacc aaggacagcc cacagcccgc actgccggct cacttgggtc 1500 

cttcctcgat agctttgggc agagcccttg cttcctggct gcttcagggc tcaggggctc 1560 

ccagccctcc ttcccaggct gatgctgggt cctctctctc tttggggctt ctccctcccg 1620 

tttcagggga aaggtctgag tctccacgtt tcagaccagc ttctggggga aggcagtccg 1680 

gcagggagac cgggaggggt ggccacacag tggggagctg ggaggtgggg ggaatggtcc 1740 

cagactcctc tcggggcccc tatccacaca gggcctggtg ttctacccca tctggcccct 1800 

ggcccatctc ttctgtgcct tagtcacata tgaaagcgcc cctccctggc tccccatctg 1860 

tcccacacgc tccctggggc tcttagttca gctgctggca ctcgcaggat cctgcagtgc 1920 

tgggcccaga gcccttggac aggcctcagg agtggtcagg accaccaagc ccctcctctc 1980 

cccctccaca cctctagacc tggggcctcc ggaaccccca gcaggctggg cttatactag 2040 

ctcctgactt aggaagagcc tcgtgtcaca acacgtgtcc ctacaggcaa agtgtcctgg 2100 

catttaaaac ccagattatc cctgggtttg ggctgcagtc acctggagaa gctggtaggg 2160 

taagggagag ggaccctgcc ggtgttcatg gggattcttt cttttggtcc ttcctggaat 2220 

gaacaggttc cctccctgcc acctgtgagg agagttgggg cccagccgtc ttcctggcct 2280 

ccttcctttc ctcgtggcag aggcctgcat gtgggtgcca gaggccagct ctccccctcc 2340 

atcttggggg ggcggagcag ttgggcccaa gctgcccggg agggtgggtg cagacacagg 2400 

ctgaggacca gccctggccc tgccccgcca tctgctttca ccaagctgtc tctccaccgt 2460 

ggcttccctt ctccctccag gccaaagtgc tgctgattcc cactcccttg gttttcgcct 252 0 

gcccagcgtt gctgtttgcg tggagggtgg ggggagctca gtggcaggga atcagcggtc 2580 

cgtggggtcg tggggacggg aacatgtgcc cgaccgctcc atcccctcct cctccttagg 2640 

atgcataacc taccttgtct tttttttttt aattttcttt ccaggtagag tagctctttg 2700 

tacataaaga atacttgaaa aattaattgt atgatgtatg agaagacaga gtctcctagt 27 60 

tttgtatctt gttgtatgac tgccatgagt tccaccagaa agccactcta ttttggtctc 2820 

tgtgacattt taaatgcgtg acagaagtga gcaaataaag tgaggaagaa atctaaaaaa 2880 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaag g 2921 

.hi 

<210> 47 
<211> 419 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2) 

<223> n equals a,t,g, or c 



<400> 47 

tnataataat gtcttttcca tcatgtctga ctttagtaat ttaagtcttc tcttttttct 



60 
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tttagtcagt ctagccaaag gtttgtcaat tttattcatc tactcagaga accatctctt 120 

ggttttgttc attttcctta tatttaagga aacaaccaga ccagcagctt tctgtgtctc 180 

cgtggagtcc tgctatggtt ctgggagttg cctctcctct ctttctgtcg agtggcccgg 240 

ccagtgcatg tggcggctcc tgcgtctccc cttcaccaga gtagctctgc ctttacctgt 300 

ttggcatttc catgtaacat ttcttttgaa aagttggttt actgctaaag tactggcttt 360 

catacagtga aaccccacag aacaaaactg gagctgcata caaaaaaaaa aaaaaaaaa 419 



<210> 48 

<211> 931 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (717) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (718) 

<223> n equals a,t,g, or c 



<400> 48 

ggagtaatga ggctgaggac cagacaaaag agcagaaggc agaggaaaga aaaaatgagc 60 

aggagaaaga gcaagaggaa aatgaagaga aagaggagga gaagacagag agccaggggt 120 

caaagccagc ctatgagact cagcttccat cccttcccta ccttagtgtt ctttcaggtg 180 

ctgacccaga gctgggttct cagctccagg aggcagctgc ttgtggtgag agctggtccc 240 

cacccaccct ggcccctttt tgacttgccc cattctgtga ccccacaggc ctcccacacc 300 

tcagtctaac ttcagttccc atccttcatc ccaggcacta actatattga agcgtcttgt 360 

gggaaccctc ctatcagcca cagggaagct ggtcagagcc agamctcgtg cctggggaat 420 

ggggatatgg gtgctggcat tgtgggtagg gtgcctttgc ttcctctaca ggcctgcctg 480 

tggtactgac caatgtggag cttggtctaa ggtgcgaaga actgcaatgg ctgytgcaac 540 

gggagcagct kagtccaccc cargtgcarc ctggcttctg tctgtatctc acaccaccct 600 

ytycctctgk gccatggaaa aaggtgaggc ccagagggca aattgccagc acagttgtgt 660 

ggacacacta ggccctcagc accagcccta agagggcttc actcaacctg gcccagnnca 720 

ggcacaggtc tatagcaggg agccatactc cctgtctact ctaccccctg gctctgccaa 780 

ggggaagagg ttaagcatct cccatgttac cccaagtgct aggttgtgaa ctgctaaagg 840 

ggctgaatgt gttggatctg ggcctgaaca tggaaatact ggaagaacag atgctgcatg 900 

aaatcttgtg cagagagtat cctgaactcg a 931 



<210> 49 

<211> 760 

<212> DNA 

<213> Homo sapiens 



<400> 49 

gggacttcaa gaccagcctg ggcaacatag aaggacctgt ctctatggaa ggaaaaaaaa 60 

aaaaaaaaaa aggctggtca tgcatctgtg gtcccagcta cttgggaggc tgtggcagga 120 

ggattgcttg agcccaggag gtcaaggctg cagtgaacca tattaacacc actgccctgc 180 
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v« Lp cx ^ V* & 


^ o ci\.« A V* 01 




\« M v« u ^ a w u v# a 




cacgaagagg 


240 


catgtgcctt 


gttcagatat 


acataaagct 


cacccatcgc 


caaattccct 


gcctgtgcct 


300 


gctgggrcca 


gactccgctg 


tcatgagggt 


gacatycgcc 


acctgkgctc 


ttctgctggc 


360 


tckgatctgc 


agcgtccagc 


tgggggatgc 


ctgcctggat 


atcgataaac 


tgcttgcgaa 


420 


tgttgtgttt 


gatgtgtccc 


aagacctyct 


gaaggaggag 


cttgctcgtt 


acaaccccag 


480 


tcccctgaca 


gaggagtcct 


tcctcaatgt 


ccagcaatgc 


tttgccaatg 


tctccgtgac 


540 


agaaagattt 


gctcattcag 


ttgttattaa 


gaagatcctt 


cagagcaacg 


attgcataga 


600 


agcagccttc 


tgatctgagg 


acccctgcag 


atcagatatt 


ggccctcctg 


ccttccttgg 


660 


ggctccccgc 


gttcctggcc 


tggctctgtt 


catcactaca 


gagaccccaa 


tgaacacctg 


720 


cagctcagtt 


ctgtgttctg 


gcatctgtgt 


ggggttggct 






760 



<210> 50 

<211> 2479 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (240) 

<223> n equals a^t^g, or c 
<400> 50 

tttaaaacag agactgtcca cttcaagctt cagatgagaa ttacagtcag attccagccc 60 

tgctatttac tagctacgtg accttctgca gggcatgtta ccgctctggg attgggtttc 120 

ctcatgtggg gctgtagaag gtgcactcaa tttactagat agaggtcaaa ggatgtactt 180 

caacttctgg ctctgcactt tgttgctgtg cgaccttgga catgctgctt ggcctgtaan 240 

cttccgtttc tataaaatag ggataacgct tccttccagg gaggttttga aagtgggatg 300 

agggatctaa gatgcctagg acacatgagt gcttaagcca tgttagtgtc ttctcctttc 360 

tcttcacctg tttctttctg ggctgttttt gtttgtttgc ttttacttta taaaataaga 420 

acagtgaact acctattatg cagatctcct gcctttcata gtgctttata aactgtgaag 480 

cagaaagcag aatgtgtggt tgtttgggca ccaggaggac aaaggtcccc aggctttgaa 540 

tttctctgac ctctctaaat tgtgtttgaa ttccagagaa gagctctgtt tttctaggtg 600 

agaattaggc aagcttttcc tggagctcac cccagtcagc accctgaggg ctgagggctg 660 

agggctgagg gcttcccttc cacaagacct ccctgtcttt gtgaggctca gcatcacaaa 720 

gccacctggg gagtcaaggg tmrgtattgt tcttcagaga cacctggatg ctggctcact 780 

ccctgaggag gagggaaagc tgctctggcc tttgaaacat tgtattgaaa actcacacac 840 

agaagccaaa eimtgacaagg atgataagct gctaatatgc taataataat aataatgagc 900 

tatgcctgtt cttcacatac tgtgctctga gagaggttaa aatgccttta ggccagtact 960 

ttgatttttt tttttttttt tgagatgaag tctcaaaaaa gctccgtcgc ccaggctgga 1020 

gtgcagtggc atgatttcgg ctcgctgcaa cctccgcctc ccgggttcag gcgattctcc 1080 

cacgtcagcc tcccgagtgg ccgggactgc aggcacacgc caccatgcct ggctaatttt 1140 

ttgtattttt ggtggagatg gggtttcacc atgttggcca ggctggtctc caactcctga 1200 

cctcaggtga tgcacctgcc tcggccttcc aaagtgctgg gattacaggc acaagccaca 1260 

gtgcccggct aggtagaagt ttagaagagt tcattaagac tctgccactc ggtggatttg 1320 

taacatgtat taaacattaa ccctctctgg gcctgagttt ctctatctta agatgaggaa 1380 

aattggtgaa ataataccta acacacttcc tagctctaac taactttgct aggccagatg 1440 

cttacaaatt gaaattcttt gatgtcaacc ctgtcttatt ccttggacaa aggggaagag 1500 

aagaaaggtc ttagttttta caacgcaacc agcatgtatc aggcattata tgagggactt 1560 

tatgtacact aatgtataca ctgatttcta gcacagcatt gctttgttaa tttgmcaaat 1620 

gatcttctaa argggtgggc acgtgtgcca agggtactwt cacaaggttc tctaatttta 1680 
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atcttatcaa ggaaacaagt awtcaaaaga cagaaatggg aggcagaatt agtacataat 1740 

tttaaatttg cattggtgtg atactatact agacactgga aataaggtaa tcacagttaa 1800 

cctactaaac agatatttta cttgatagca atagagaata cataatatgt ctaaatcaag 1860 

tatcctgtat aaatcacagg tgagctattt ctcaacacat tatttgtttc cttccttctc 1920 

tacttaaaaa aattatacac ataattcata aatcattctc attataaaag ggtcaacaac 1980 

atagagcaaa gacttagggg tcattctcta ctcagccttc ctttcagccc ccagcccctt 2040 

acctcactct ctcaccaccc aatcccctta acagagaacc acaatgatgt atattccaag 2100 

tcactttcaa gttaaatttc attattggta tccttacatt ttcctttaag aaaaaagaaa 2160 

ctctgggccg ggtgcagtgc tcacgcctgt gatcccaaca ctttgggagg ccgaggaggc 2220 

tggatcacga ggtcaggaga ttgagaccat cctggccaac atggtgaagc cccatctcta 2280 

ctaaaaatac aaaaattagc tgggcgtggt ggtgcgcact gtagtcccag ctactcggga 2340 

ggctgacaca ggagaattgc ttgggcccgg gaggcggagg ttgcagtgag ccgagatctc 2400 

gacactgcac tccatcctgg caacagagcg agctccgtct caaaaaaaaa aaaaaaaaaa 2460 

aaaactcgag cggcacgag 2479 



<210> 51 
<211> 1573 

<212> DNA 

<213> Homo sapiens 
<400> 51 

agctcctgcc tcggcttccc aaagtgctgg gattacaggc aagagccacg gcacccggcc 60 

taggttagat ttagagtttt cagagttggc ttaggcggta gaggctggcc tttgaatgga 120 

accctgtctc gctgtcgctc tcagcgttta tatttggctc agagccacat ctgccaaact 180 

tctgcccgat ttgaatgaaa gtgctgaaat tataggcccc tcggctgctg aaaaaaagtg 240 

agaacatcat gtaaaccgta atttactggg attgccaact acaagctgta attaagccct 300 

tattgtgtta aagctttgga aaaatccaag ccaataatga gatatttata gggcattagc 360 

tacaatctga ataaagggaa aatgtggccc tgcgtctgaa gcaggactgc aaagagagga 420 

aagacgcctg cttccgggtg cgttttgggt ttctgtgaat attggtaact aggtccctgc 480 

tgggtggtgg gaaattttcc cctgtggcgt cacccgtagc ttgaaccggg agctggatga 540 

ctgtttcagt ttcatctgct gctggacatt tatgatgtta agagccagtg tttatggaga 600 

atcaccgtgt gccacatgtg caagatctga ccagtgtctt ctctgcccag gggtggcagc 660 

tgctgctctt agcatccctg ctttataggt agagaaactg aggccagaga gggagactgg 720 

cctgaagtca cacagggagg aggacagagg agttggagct tgaactggat gtgggccctc 780 

tagagccaca catatggcgg ctttgggtgg gaaggtgtgg gcctgactct tgagagcagg 840 

gctgaatggt gggcaccatg gcgtttgtat ctgaggactg ggccaagatt acagagggag 900 

tgagcaacgc gtggctttgg atatgcatcg aggttgtcag ctctgtgtcc agcctgcgtg.v 960 

tggtaagcag caaccactct acaccagttg ctgggcaccc agcagggact gggacagaca«; 1020 

ggacaggtga acagttaaat gagcaagaac attctggggc aggcacaggg gctcacacct 1080 

gtaatctcag cactttgaga ggccgaggcg ggcagatcac ttgaagccag gtgttcgaga 1140 

ccagcctggc cagcatggcg agccccgtct ctgccaaaaa tacaaaaatt agctgagcat 1200 

ggtggtactt gtctgtcgtc ccagctactt agcaggctaa ggtgggagga tctcctgagc 1260 

ccaggagttc gaggttgcat tgagctgtga ttgcaccact gcgctccagc ctgggtgaca 1320 

gcaagacccg gtctcaaaaa aaaaaaaagg ctgtatgcgg tggttcacgc ctgtaatccc 1380 

agcactttgg gaggctgagg tgggagttcg agaccagcct ggccagcatg gcgaaacccc 1440 

atctctacta aaaatatagg caggagaatg gcgtgaaccc gggaggcgga gcttgcagtg 1500 

agccgagatc gcgccactgc actccagcct gggcgacaga gcgagactcc gtctcaaaaa 1560 

aaaaaaaaaa aaa 1513 
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<210> 
<211> 
<212> 
<213> 



52 

1677 
DNA 

Homo sapiens 



<220> 

<221> SITE 
<222> (537) 

<223> n equals a,t,g, or c 
<400> 52 

ccccccgggt cgacccacgc gtccggactt tttttatttt agctattcca gggggtttga 60 

agtagtactg cattgtgatt ttaatttgca tttccctgat gattaatagt gataagcata 120 

ttttcatata atatttacca tttatttatc ttcttgtttg aaatatctgt tcaagtctta 180 

tgcccatttt aatgggacag tttttctgtt tattattgat tcatattatt gacttatagt 240 

aatattttat gaattgatct ctttattatt atgaaatgyt tctttttatt tgtggtaata 300 

ctcatcatca tgaaatctaa tttgtctgat attattatag ccacttatac ttactgtata 360 

cctgattatt ttttccatac ctttatcttc aatttatctg tatatttgaa ttcaaagttc 420 

atctcttgag cctgaaagta ataagcacct tgaacccgga tctttatatc taaatatgat 480 

tctccagtaa aatttatcag ggttctctgg aca.agtggct gattgattgt agagcangga 54 0 

taagaagagt atatgctgaa cctgaatcat ttttgtggtg ccaaaagtaa ggaagtacac 600 

aaaaaaattg agaagatatc awgaaatgca caaaaactaa cctgaagtga ctctyaatga 660 

ccatatctkg gacaatttga gtaaaaaaat aagtaacaat aatggatgat atcttataag 720 

ataatataaa acaaatatca atgagtctat gat gat at ag aattagaatg tataaatggg 780 

aggaagggga aaattctttg cttaagcaga ataataatta attaatataa aaagaataat 840 

ggaaatggta gaaatagaaa gtcaacattt ggcaagcacc acagtaataa ttgttgcagg 900 

caagaatcat caatggatgc taaagtttgt gagaaaaagt ttgatgagaa atgggctatt 960 

tacataacct caaaggcttt tcccacaaga tactgttaat tacaaagggg aaaatattga 1020 

gaaacatgga agacagcacc ttaaccaaat gattgaagtt aataccatta gtaatgcaac 1080 

aaatcagtat cgtgtgcctc ctgatatgat gcactgagaa gggcacaagc atcaccttta 1140 

tggtattctt gcaaaaaatg cataatctaa attcaaccat gaagaaatat tagaaggatg 1200 

ttctatgact agtcagtact gctcaaaaat gtcaagatta tgaaagacaa agaaagacta 1260 

aggtactttc cagatttaaa gaaattaaat agacaggact actaaatgca atatatgagt 1320 

ctgaattgga ccctggacta aaattaggca gacagttggt gaattttgag tcaagtctgt 1380 

agagtagtta atagtatttc tggttttgat catcataata tggttattta agatgttaac 1440 

atttggtgga tctgggtgaa aagtatatga ggattctctc gcagtatttt tgcaattttt 1500 

ttaaatctga aattctttta aaatgagaag ttggctgggc acagtggctc acacctgtaa 1560 

tcccagcact ttgaaacacc aaggcaggag actcgcttga gcccaggagt ttgagaccat 1620 
cctgcgtaag atggcaagac tccatctctt taaaaaaaaa aaaaaaaggg cggccgc ?\ 1677 



<210> 53 

<211> 1892 

<212> DNA 

<213> Homo sapiens 



<400> 53 



ggcacgagag 
tatgatagta 
tttttcagca 
gtactatagg 



aaggtgttta agaagaagcc 
tattacttgg cattttttgg 
cgtgaggctg tctgggtcat 
taagttgggc ggaaatcctt 



agcagataaa 
actcctagat 

ctgttttttt 
gctgttatgt 



tgaagaacaa tcacttgttt 
ttatgccttg gtgaaggtaa 
gctcgtgatt actcacctaa 
ttaatgtccc ttgccatttt 



60 
120 
180 
240 
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cactgcatta gtgttccctc cttgctattt ggatgtaaat attcaccatt ttcactttcc 300 

ctgctgactt tctcatctgt ctctgacaaa attcatatac atctttacca ggaaagcata 360 

ttttatctaa ataatagctt tagtcacaaa ggtgtgtttt tttgatagat aatctgagag 420 

aaatgagtgg aactcttgat gttttccaag gaactgattt ggtaaatcag atttactata 480 

ttatgatcta tttttctaaa aatccgacaa gaactaagaa gcaagaaaat gcactccagc 540 

ctggccaaca gagtgagact ccgtctcaaa aaaaaaaaaa aaaaaaaacc ggatgtctag 600 

gccaatgata attatttttg atgcagtgtg gattagttct tttgttaacc ccactgtctt 660 

ggggaatgat gccagctggg aaattgagtt tttgactgaa acatggagcc ttcactgctt 720 

tttttctggt tcctatgaag atttggaaca tagaaaacac aaaaactcac cttaaaattt 780 

gagcaggtcg ttgatggcaa aaataatttt aaggaaaaag gaatattctt atgtagttat 840 

tctaaagttt aaggagcgtt gttgaccata atattgctta gttttcttac tgctgttaag 900 

taagtaaatt gtttcaaagt aggttttgtg tgtgtgtgcc tagtgtaaaa gaactgaaat 960 

tttgatgctt acagcacttg gctcgtgcat ttgtatcaaa atttgcctgc ctctttatga 1020 

gggaggcctg cttttcacac ctcagtttat ttaatacgag gcaagttgta agacaacact 1080 

cattctaggt gattctgtgg tgccatgaaa tttaaggtaa tttggggaaa aggattagtc 1140 

agttttaagc aagagtcaca tcttttgagc tttcgattat cagtgtagta cctgactaaa 1200 

aatgaagtaa tacccttaaa ccatttataa tttctagtat ttctctgaaa gatcgttttg 1260 

gggacaaaag tgacttgaca tgtccaattt catttcagaa taaaaagcta gcatctttaa 1320 

aaatctcaga ttgcttgctt acagatacaa gtaagaatta tggacaaacg attcctttta 1380 

gaggattact tttttcaatt tcggttttag taatctaggc tttgcctgta aagaatacaa 1440 

cgatggattt taaatactgt ttgtggaatg tgtttaaagg attgattcta gaacctttgt 1500 

atatttgata gtatttctaa ctttcatttc tttactgttt gcagttaatg ttcatgttct 1560 

gctatgcaat cgtttatatg cacgtttctt taattttttt agattttcct ggatgtatag • 1620 

tttaaacaac aaaaagtcta' tttaaaactg tagcagtagt ttacagttct agcaaagagg 1680 

aaagttgtgg ggttaaactt tgtattttct ttcttataga ggcttctaaa aaggtatttt 1740 

tatatgttct ttttaacaaa tattgtgtac aacctttaaa acatcaatgt ttggatcaaa 1800 

acaagaccca gcttattttc tgcttgctgt aaattaagca aacatgctat aataaaaaca 1860 

aaatgaagga aataaaaaaa aaaaaaaaaa aa 1892 



<210> 54 
<211> 1646 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1544) 

<223> n equals a,t,g, or c 
<400> 54 

aattcggcac gagtctaagt gagcatttgg tatgattttg ggattattga atttgctgag 60 
gattgttgtg tttctgattg cgtggtcaat tttagagtat gtgacacatg gtgatgagaa 120 
agatatatat actatgttgg tttcagatga agagtttcat atatgtttat tagaatgatt 180 
tggtcaagtg ttgagtttag gttctgatat ctgctaattt tctgcctcaa ggtgggaaat 240 
taaagaaaat aaaattaaat taaaaagaga aagaaacaag gtttcctgta ttaggctgac 300 
ttatcctaga ggcagtaaca ggcacagccc acatccagga aaagttttga taacactact 360 
taagaagcca gggctggaaa gaatgtgctc tggagactct cccagcattc cctcaacata 420 
gggagaagag aaacaaattt tcctttctct tatgattcct gtttttcatt taagcagcac 480 
attgaaggtc atgagatgcc tgagcaggcc tggattgcag ccacctaggc accatagtga 540 
aggttataag ataagcccat gcaaggcact agagcaagcc taggtaacag ccatctgggc 600 
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cacatagtaa gagtcatatg taagtctgag ttataaacct gtcatagtat gattaactgc 660 

ttttgttctg tttctgtatc cttgctttca catcactaca ctttgtgcca ctgtaggctt 720 

gtttcaagtt agcccaccct ctttagaagt gtatgtaaaa gttaaatgct gtctttgtcc 780 

ttggcccagt ctctggatgt taatccactg ggtctgagtg cactcaataa aatcctcctt 84 0 

ttctacctat cggtctttcc agtctcctaa ttcccacaac acagtgatct aagtgtctgc 900 

ggagtgttgt agtctcctat tattgtgtca gaatctacat ctctttatag gtcttctaag 960 

aacttgctgt attcatgtgc acccatgaat tttttttttt tttttgagac agtttcactt 1020 

tgttgcccgg gctggagtgc agtggcatga actcagctca ctgcaacctc ctgggttcaa 1080 

gcaattctcg tgcctcagcc tactgagtaa ctgggattac aggcacctgc caccatgttt 1140 

ggctggtttt tgtttgtatt ttagtagaga tgaagtttca ccatcttggc caggctggtc 1200 

tcaaactcct gagctcaggc agtccacctg cctcagcctc ccaaagtgct aggattacag 1260 

gcatgagcca ctgtgcccag ccaacaccca tggatttttt tagaacacct ttttctcttc 1320 

tgctttttcc ttcataaaca ttctttcaag tgtacacagg gtgcccaagg ctacacctta 1380 

gatacctgaa tccagtgtct cctaaaattc agatgtccaa gggttcaggg acatgtccag 1440 

agacttggtt gttgtaggag aaaatataaa ttagaaataa gaggctttat tctcctacct 1500 

gaaaataatg gaagatattt tgttcttttt tcttaaagca tttngattat atgtagatat 1560 

ttttctctga tttttggaaa tatatgtaaa tcatagtaac agctaaataa accatttgtc 1620 

atttttttta aaaaaaaaaa aaaaaa 1646 



<210> 55 
<211> 1558 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1443) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1460) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1494) 

<223> n equals a,t,g, or c 



<220> 
<221> 
<222> 
<223> 



SITE 
(1537) 
n equals 



or c 



<220> 

<221> SITE 
<222> (1543) 

<223> n equals a,t,g, or c 



<400> 55 
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gggtcgaccc acgcgtccgg atttttatct gccttttttt gtctggcagt caaactttca 60 

cagtccctgt taactcctgt ttcttcttaa ctttatttcc tagcagtaac tctgtgcata 120 

atccatattg ttcagagttt cactaagtaa gatgtaatac agcccactgc tgatttactg 180 

atgaaagaaa atcacttata agatgaaccc tgctgtaaga cagagatgtc tcttgttttg 240 

ttttcagcag aagctgatcc tgtctcattt tttcctgcta caggttcctc agtggtgtgc 300 

tgaatattgt ctttccatcc actaccagca cgggggcgtr atatgcacac aggtccacaa 360 

gcagactgtg gtccagctcg ccctgcgggt ggcggatgaa atggatgtta acattggtca 420 

tgargttggc tacrtgatcc ctttcgagaa ctgctgtacc aacgaaacaa tcctgaggta 480 

ttgtactgat gatatgctgc aaagagaaat gatgtccaat ccttttttgg gtagctatgg 540 

ggtcatcatc ttagatgata ttcatgaaag aagcattgca actgatgtgt tacttggact 600 

tcttaaagat gttttactag caagaccaga actgaagctc ataattaact cctcacctca 660 

cctgatcagc aaactcaatt cttattatgg raacgtgcct gtcatrgaag tgaaaaataa 720 

acaccctgtg gaggttgtgt accttagtga ggctcaaaag gattcttttg agtctatttt 780 

acgccttatc tttgaaattc. accactcggg tgagaaaggt gacattgtag tctttctggc 840 

ctgtgaacaa gatattgaga aagtctgtga aactgtctat caaggatcta acctaaaccc 900 

agatcttgga gaactggtgg ttgttccttt gtatccaaaa gagaaatgtt cattgttcaa 960 

gccactcgat gaaacagaaa aaagatgcca agtttatcaa agaagagtgg tgttaactac 1020 

tagctctgga gagtttttga tctggagcaa ctcagtcaga tttgttatcg atgtgggtgt 1080 

ggaaagaaga aaggtgtaca acccgagaat aagagcaaac tcgctcgtca tgcagcccat 1140 

cagccagagc caggcagaga tacgcaagca gattcttggc tcatcttctt caggaaaatt 1200 

tttctgcctg tacactgaag aatttgcctc caaagacatg acgccactga agccagcaga 1260 

aatgcaggaa gccaacctaa caagcatggt gctttttatg aagaggatag acattgcggg 1320 

cctaggccac tgtgacttca tgaacagacc aggtagcctt atgctcccat gtcagccagg 1380 

cattaggctg agattcacct tctcctgccc attctctgtc ctgagttcac attgatggcg 1440 

canaattgca cacaagcatn ggaggggggc ttggttttgg acttaaggct tttnc.tgcta 1500 

gagcacccgg aaagttttga tgccggcttt gggaggnttt ggnttttttg gccgcatt 1558 



<210> 56 

<211> 753 
<212> DNA 

<213> Homo sapiens 
<400> 56 

ggcacgagat tttgcagcct gctgtgatgc tcagattcct aggcaaccaa atgtatgcac 60 

tttatacctg gcttctgcta caaagccctg tctgctccgc tgtccttgtg acctcagccc 120 

ttctctaccc ttctctctta accctgaggc ccagccaggc ccacgcagcc tgcatctatc 180 

tgccttctgt ttctctggtc tctctctctg atcctttcta gcctctctca agctgaggca 240 

aacccagccc taagcctctt cactctaata ttctgctcta gagagtggaa gctcaggaag 300 

aagcctaaaa actaatttaa agaaaagcaa aacttatact cttcccacca aagcttccac 360 

ccttcagtct acgtagatca ttgttctgta tccccttgat ctatatcctt ggttgaggaa 420 

tggaagttct gtggccagca gatagggatt ccagagctgt tcagcttcat tattgaaagg 480 

gaggcacatt catggcttac ctcaagatag tgggggaagc aagagcacaa gaaattgaag 540 

agggaaatta gggtgcctaa tgtttaaact gtcacaacag ttagataatg ttgacttccg 600 

ctgttttctc tctggaccac agaattgttt gttaaatgga agcagtgcag tcaaacgttt 660 

tcaaaagaat tgagttcact ctaaaaagta ctgtttttcc ccactttctc ctgctattcc 720 

tcagtcactg gcactaaaaa aaaaaaaaaa aaa 753 



<210> 
<211> 



57 

1769 
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<212> DNA 

<213> Homo sapiens 

<400> 57 

agaaaaattg cagggaccca ccccagactt gtgagtgcga gtgaagcagg agcagccctg 60 

gccatcactg tttctttgac gtgtacatcc catcctgaga tgcagctggg ctgggagccg 120 

ccacctgggt ggatctgatt cctggatttc cccatcctgg ggasaggtga cccatcctgt 180 

tctcctcctt aggtccatgt gaaatctgar gtccttgctg tcaagttgtc acaagaaata 240 

aactacgcaa agagcctcta ctatgaacag cagcttatgt taagactcag cgaaaaccga 300 

gagcagctgg agctggactc ctgaagcccc gctgctgaga tgggcgctcc cgacacagcg 360 

cagacccacc aggaggaaag aggcccagct ctcagctgac gatggaggca gaaccggagt 420 

cgggtttggg gaagttgtca aggaatgagg gaaagtaaat cctcatgagg aaaagtacaa 480 

atggaaatcg tattaatttg tgaggcaggg agttatttta gattatggga aataattttt 540 

aaaggtattg gttaaataac gtttaaaaac atgtactgag atgaatctaa tttttagatt 600 

gccctgtatt ttgttaacat gtatatatgt acaacagtgt gtttgtaaat atataggaac 660 

gtttctgaac agggtctgtg ctatgtgtaa aggtttgtta actgtaaagt aatataaagt 720 

tatattggat cttctattgc actaattcta gatgtctaat tcaggatact gtctatagaa 780 

aggcattctt aaaagttaaa gaatgttacg tcttagtttt ggagactaaa gtattcccag 840 

taaagtgggt tgaggtgagg gctgtggtcc tgaaagggac gcctttgaca tcgtggctgt 900 

ccagttgggc tgtgagctgt ggcacccagg actggcgctg gcccttcaga aggatctagg 960 

agaggggctt gggagcccac ttttaatttc tcacccccat tttacaaaga gtgcttagat 1020 

tcttacaaat tatgatgtaa gttatccatt tggctttttc ctaactagtc ttaccaaact 1080 

tagggggaaa cctgtgctcc attaccacat gggtgcaagt cagcattgta agttttctca 1140 

ggttattatt attagagagg ttggaaacat tggtaaactc tgttgattga gaaggaaaaa 1200 

aaaagtccca ttgaactgtt gcaacaaatc agaaatccac ataaaagtgc tctcctgcct 1260 

gggcagcaac aaccaagaac aaagccccgg gactgttttc tttttaataa agccacaggc 1320 

aggcatcgta gctccacagc ccgaggggac acaggatgga aaccccagga tgagaaggga 1380 

gcagggagag ttccagaaag ggggatgaaa taggagtatt aaaaagctgc gttggtaagt 1440 

ttttcatgga accaagattt gacaaaggca tctcttatcc ttggttttaa attcctgctg 1500 

ggagcaaggc ctggtatgag cgccctgggt cttgtttttg gtgtttcgct tttctgtaag 1560 

gattaagcag atagggagaa gggaaaaggg gcctcacttt agaatgaatg agtcaccttg 1620 

tgatttttaa atttttattt taataaagct aatcaatttc taaaaaaaaa aaaaaaaaaa 1680 

aaaaaaaggg cggccgctct agaggatccc tcgaggggcc caagcttacc gtgcatgcga 1740 

cggtatagct ctctcctata gtgagccta 1769 



<210> 58 

<211> 626 

<212> DNA 

<213> Homo sapiens 

<400> 58 

ccacgcgtcc ggaaaagatt actttgtttt attttgttgt ctttttataa aaggggaggt 60 

ggagagaccc cttcagagca gggattgtgc cgggagagtg cctctgactt tgggacattt 120 

catccacaga aatttccaag ccaatggttt cttttgggtt ttggttttta tgtttgtttt 180 

ttggggtttg gaaaaacatg catttttacc gtgcacgtaa attggtcagc agaaaaggga 240 

gcccagaaaa ggcagcagat ggaccatgcc cttgctgggt tttccttttc tttgggactg 300 

tgaggggaaa tggtttttag aggtgagggt tggtccatgt ggaggaaaga agtgtctctg 360 

ttgggggaca gaggaacctg gggagtccat cgcatgtcct acaatctgct cttagacacg 420 

gccttgccag gagagcctgc cctcagactg caggaccaga acccctgcct ccatctttcc 480 

aagcaccggg gcgaaaaacc acaaaggaaa ggaagaaatt tatatatata taatataaaa 540 
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tcacttggtg attaaaaaaa taactgctcc ataaataaaa ctcctaaagt cacttatgtt 600 
taaaaaaaaa aaaaaaaaaa aaaagg 626 



<210> 59 
<211> 634 

<212> DNA 

<213> Homo sapiens 
<400> 59 

ggcacgagct cgtgccgccc ccttactttt cagcaagcca ggggcccagc agtcagctcc 60 

caggatgtgt ggggagctgt ccctgactct gcaggcctga gcgagtgtgt gagcatgcgg 120 

ggacatgggt gtgtatggca cacataggtg cgtgtgtgtc ttttgtattt tttctcctcc 180 

aaggagctgt gtcagtgtgg acgttctgtt tcagggagtt ggaaaggagg gtgtctgcag 240 

aaggtggaga gcaggggcag aggccccact ggccaccccc tgcttcccag agtgaaacct 300 

tgtgcctggt gaccaaagtc cctccaaagt gctcttcctt ctgggttatt caagccaaat 360 

atctgggttt ccccctctcc tcattcccta gcaaacccca attatctttc aagataggag 420 

atatttccca tccccttcct ttgtaaatat ctcatctccc actggagagc ccaggagcct 480 

attcctggca tggatgtatt gtacactgac gcgtccccac tcctgtacag ctgctttgtt 540 

tctttgcaat gcattgtatg gctttataaa tgataaagtt aaagaaaaaa aaaaaaaaaa 600 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 634 



<210> 60 
<211> 627 
<212> DNA 

<213> Homo sapiens 
<400> 60 

ggcacgagga attttctttg aagtatttta aaagtaagcg ctttactgtg tgagccctgg 60 

ctcttggcca gtcctatgaa tgggccttag atgatgcccc tgaaattgca tgcaaaatgt 120 

ctttajtttgc tcaaatgtgt attttttgtg ggggtggggg gaatgacctt ttatcagatt 180 

ctcacagggt tcaagatcca aaaaagttta gatctagtgg gttaggtgtg gatttctctg 240 

aaataggcca gggaaaaggc tgtgacctct ccttgggtct gctgcagcgt tctagccttg 300 

gctaggtgag gggaactgtt gggccgatgc tgtgtggctg gagcagaacc cacagtgctg 360 

tccatagagg agaacaagca acgaagatca tggctaaaga tcttagagat ccttaaaatg 420 

ccgattccta atctcttgct gaaaactact gacttttaga tattttcccg cttgccactc 480 

tgtaatccag aatattagga acaagttctt aaactcgagt ttacttttca ctggtgtttg 540 

catgtgtggg ggacaaaagt ttatgttctt gtggcaggaa actgtgggat ctgcagcatg 600 

gaggagttta aaaaaaaaaa aaaaaaa 627 



<210> 61 
<211> 632 
<212> DNA 

<213> Homo sapiens 
<400> 61 

aattcccggg tcgacccacg cgtccgcgac ggtctcatgt accagaaatt ccggaaccaa 60 
ttcctctcct tttccatgta ccagagcttc gtgcagtttc tccagtacta ctaccagagc 120 
ggctgcctct accgcctgcg ggcgctgggc gagcggcaca ccatggacct cactgtggag 180 
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ggcttccagt cctggatgtg gcggggcctc accttcctgc tgccttttct tttctttgga 240 

cacttctggc agctttttaa cgcgctgacg ttgttcaacc tggcccagga ccctcagtgc 300 

aaggagtggc aggtgcttat gtgcggcttt cccttcctcc tccttttcct cggcaatttc 360 

ttcaccaccc tgagggttgt gcaccacaag tttcacagtc agcggcacgg gagcaagaag 420 

gattgaggct gggccttccc ctgccggccc agaggggctt ctgtcctgtg tgttgtggga 480 

ggggatggga ggcgcccctc gagtgtgcgt gtatcagggg gtctcttcta ttctcccttg 540 

ggttttatgg gcgctgtggg ccctgaagga agacctgggc ccagtgccct caataaagag 600 

aggcccagag gtggaaaaaa aaaaaaaaaa aa 632 



<210> 62 
<211> 706 

<212> DNA 

<213> Homo sapiens 



<400> 62 

acgcgtccgg tctttgccat ttgggggatg tttgctgtgt gccaggctct gtactaggat 60 

ctgtctaaac ttctctcgtg tagttcttaa atgagggagt tgaggcccat tgaaaggtct 12 0 

gtggttccaa cttgaatttt aatgcctttt tgtgggctac acatggcttc acctagcatc 180 

attcttctgt taatcttctt cttctttttt tttttttcag tatgttcagt tagccagtat 240 

atgtttgaaa atgagtgtga gagcatgagc aggaggaggg gcagagggtt ggggagaagc 300 

agactcaaag ttgagcaggg gccagatgca gacctccatc ccaggaccct gggatcatga 360 

cctgagccga aggtagatgg ttgactgact gagccaccca ggcgccccct ctcttgttaa 420 

tctttgattt ccatcagaaa atgacctgaa acagtacttt tataaaatta aagtgaggga 4 80 

tgcctgggtg gctcagtcgg ttaagcgtct cccttcagct caggtcatga tctagagtcc 540 

gaggatcaag cccaagttcc actgtcaggc tctgtgctca gcggagagtc tgcttccctt 600 

ctgccactca acctgctggt gtgcatgctc tctctctttc tctcaaataa ataaataaat 660 

aagtaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 706 



<210> 63 
<211> 1345 
<212> DNA 

<213> Homo sapiens 



<400> 63 

tctacctctt gtcctccccc caacaccacc accaccctgg ctcccctccc tcatgaccgc 60 

ctggatcctc ctgcctgtca gcctgtcagc gttctccatc actggcatat ggactgtgta 120 

tgccatggct gtgatgaacc accatgtatg ccctgtggag aactggtcct acaacgagtc 180 

ctgccctcct gaccctgctg agcaaggggg tcccaagacc tgctgcaccc tggacgatgt 240 

ccccctcatc agtggccctg atctgcctcc tgcgctacgg gcagctcctg gagcagagtc 300 

ggcactcttg ggttaacacc acggcactca tcacaggctg caccaacgct gcgggcctct 360 

tggtggttgg caactttcag gtggatcatg ccaggtctct gcactacgtt ggagctggcg 420 

tggccttccc tgcggggctg ctctttgttt gcctgcactg tgctctctcc taccaagggg 480 

ccaccgcccc gctggacctg gctgtggcct atctgcgaag tgtgctggct gtcatcgcct 540 

ttatcaccct ggtcctcagt ggagtcttct ttgtccatga gagttctcag ctgcaacatg 600 

gggcagccct gtgtgagtgg gtgtgtgtca tcgatatcct cattttctat ggcaccttca 660 

gctacgagtt tggggcagtc tcctcagaca cactggtggc tgcactgcag cctacccctg 720 

gccgggcctg caagtcctcc gggagcagca gcacctccac ccacctcaac tgtgcccccg 780 

agagcatcgc tatgatctaa ggtctgggga gggtggctgg cccggcctcc acagcacccc 840 

accccatatc ttctttccat ttattttgta ccaaaaacaa ttttgagaaa gtattctgtt 900 
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gggatctggg cttcctcact tctggagaag tggccatccc atgcccacct gtgccatgga 960 

ggagtgggcc ctgccagctg ccacagctgc atgacctgct tccccacccc acggtgtcgt 1020 

tttgttttta aaggtcacct gtcctcactc acccagccag cccttcaggt gccttctact 1080 

cccagtgcca aagccagacc actggggttt cctgctgcag gaattggggg ctgggaacag 1140 

cagaggggat agaagtctgg tggaggtgga gtgggcacgc cttagctacg gaaaggccca 12 00 

tttctgggcc cactgagctg cactgggatt cttcactctg cccctcactt cctttagggc 1260 

aaataacaca gcagaaccac gtgggtattt tagtactttt ttttatatta aaagaattct 1320 

aatttgcaaa aaaaaaaaaa aaaaa 1345 



<210> 64 

<211> 773 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (3) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (11) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (51) 

<223> n equals a^t^g, or c 
<220> 

<221> SITE 
<222> (53) 

<223> n equals a,t,g, or c 



<220> 

<22I> SITE 
<222> (69) 

<223> n equals SL,t,gf or c 
<220> 

<221> SITE 
<222> (112) 

<223> n equals a,t,9, or c 



60 



<400> 64 

aanccagctt ntggcccatg gtttacgcca aagcttcgaa atttacccct ncncttaagg 

gaaccaaang ctggactcca accgcggtgg ccggccgctc tagaactagt gnatcccccg 120 

gggctgcagg aattcggcac gagcaacata gtgagccttg tctctacaaa aaattttaaa 180 

ggttagcgag gcatggtggc gcgcgcctgt gatctcagct gcttgggagg ctgaagtggg 240 

aggatccctt gagcccagga gtttgaggct gcagtgatca tgccattctg ggcaacagag 300 
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tgaaaccgtc tcagaaaaga aaatgaaaat acctctacat gtggtcttcc tgctaatctc 360 

tctgaccttc ctattcacca ccctccccac tgcccactct gctccatcct caccagcctc 420 

cttgcacatt ctcagattga gggggcatct catgtgtgtc ttccctttga aaatgatgcc 4 80 

aacactcatt tgacgtacac gtgcaaatgt ttttgttgtg gaactatcct tctattcttg 540 

ttttatgaaa cattgccatc ggggatagat atattacttt taaaaattgt attttagagc 600 

cctgtgtggg gctcatgcct gtaatcccag cactttggga agctgaggtg ggtggatcac 660 

ttgaggttag gagttcgaga acagctagac caacatggtg aaaccccatc tctactaaaa 720 

atacagaaat tagccaggtg tggtggcacg tgcctgtaat cacagctact cga 773 



<210> 65 

<211> 1569 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (282) 

<223> n equals a,t,g, or c 
<400> 65 

gcccacgcgt ccgcttcctc caaggctccc ccagatttac cagtgacgcc cttccctaag 60 

tatcaactta gccgtacttt gaactctggc ccctcaggtt tcaaggggac ggccttgtct 120 

gggatcagct ctgtctgggg aaagaagctg caccagcctc tgaatagcag gctgagtcac 180 

ttgtttcttg tgccttgagt cagttctctc atcagctctc ctcctaagcc agtgttatta 240 

cctccagtaa agatggaaaa gttggggttc agagaaggct anaaacagac agcctgctgt 300 

gtcctgtctt ttctcctggc acgagcaggt tcaccaattt ttaaaatcca aatatatctc 360 

atggtacagt ggaagaactg gccagagagt ctggaagttt gggttctggt cctggctgtg 420 

ccactgactc actgtgacct tgggatcttg tgctgtgaag acatttccca agtgcttcat 480 

gttagccagc aaatctgacc cacaaggcct ggaaagaggt gattgttagg ttgcgcagag 540 

gtggtcttat ccagctcagc ttcccctggg acccaccgtg ggacctgagg cagaactggg 600 

gtggacttgg cctcctccat ggcacaccgg ctgcagatac gactgctgac gtgggatgtg 660 

aaggacacgc tgctcaggct ccgccacccc ttaggggagg cctatgccac caaggcccgg 720 

gcccatgggc tggaggtgga gccctcagcc ctggaacaag gcttcaggca ggcatacagg 780 
gctcagagcc acagcttccc caactacggc ctgagccacg gcctaacctc ccgccagtgg 
tggctggatg tggtcctgca gaccttccac ctggcgggtg tccaggatgc tcaggctgta 
gcccccatcg ctgaacagct ttataaagac ttcagccacc cctgcacctg gcaaggtgtt 

ggatggggct gaggacaccc tgagggagtg ccgcacacgg ggtctgagac tggcagtgat 1020 

ctccaacttt gaccgacggc tagagggcat cctggggggc cttggcctgc gtgaacactt 1080 

cgactttgtg ctgacctccg aggctgctgg ctggcccaag ccggaccccc gcattttcca 1140 

ggaggccttg cggcttgctc atatggaacc agtagtggca gcccatgttg gggataatta 1200 

cctctgcgat taccaggggc ctcgggctgt gggcatgcac agcttcctgg tggttggccc 1260 

acaggcactg gaccccgtgg tcagggattc tgtacctaaa gaacacatcc tcccctctct 1320 

ggcccatctc ctgcctgccc ttgactgcct agagggctca actccagggc tttgaggcca 1380 

gtgagggaag tggctgggcc ctaggccatg gagaaaacct taaacaaacc ctggagacag 1440 

ggagcccctt ctttctccac agctctggac ctttccccet ctccctgcgg cctttgtcac 1500 

ctactgtgat aataaagcag tgagtgctga gctctcaccc ttcccccact aaaaaaaaaa 1560 
aaaaaaaaa 



840 
900 
960 



1569 



<210> 66 
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<211> 2657 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (179) 

<223> n equals a,t,g, or c 

<400> 66 

aatatctcat gaatgagttt gaagtttgct tggattttga aatgaatggg actttgtctt 60 

tattactaat tcaccaaatt tgttgagcgc aaaagcaatt aatgtagttt aagtatttag 120 

tatgtacagt tctctgtgtt aacagctgag aagtaagcaa ccttttctga ctgcatatng 180 

gtgtattcct cttttgagtc cccataatat tttataaatt gtaatgcccc atcttgtact 240 

acagttgtct tattcgtatt gtttataaac tttgagggtt aggactgggt cttactcatc 300 

tttatgtgcc ttccttatgc ttcaaagaat ttaccatcta atggaagaga acatttgcaa 360 

gttggctcca taccaagctc cttccacata ctctactcat ctgaactttg aatgcagaat 420 

ctttaaattg caaccccaca tactaaggtc aagaaagaac ttaatgggaa ttaatctcca 480 

cccattagct ttaccctgac atcaggattg ccaaatccaa tggactcttg tctattctta 540 

cgtgacttct gctggaaaat gcgaatgttg accatcctgc cacttggaac tctcttccca 600 

ctcctcacat tgcttttgct accactggaa gttccttctg tttcttgtgg agtacctttt 660 

gctgtctggg acttgtagat aatggtgttt cctagggctc cctccagggc cctctgcctc 720 

actaactgga tatacttttc ctgagcaaat cccaggaaac ttgcgtcaga ccgtgacttc 780 

aaatacaggt tgataaatgc taaactgtct ccaaaccaga cttcatccta gcctccacac 840 

ccagacaccc aactgctatg gatcaacttt ttagaatatc ctcacttcaa actgacctta 900 

cctaaaataa tgactttttc ccccaataat tgcccctgct atattcctta tttctgaatg 960 

gtacctccta gctatataga ttatctgagg agcttactga aatgctgatt ctgaagataa 1020 

ggggcatggc tttaagattc tgtatttctg gcgagtaccc aactggtgct catgctgctg 1080 

attgagaacc acttctgaat atagcaaggc tgtaaattat ccactacgtg ccctcgtaat 1140 

tgtcttagtt caagcccaga ttattgtagt agacttagta tttctttgcc ttagttgatc 1200 

tgtgacccct ccaatatcta ttccacactg ttgcctaagt ggccttagta aaattcaagt 1260 

ctggttattt tattcccctg cttggaattt ctcaatgtag aatgaaactc attcagcatt 1320 

aacacatagg cccttcttga tctgacatcg tgtttctcta gttagactaa agaatcccca 1380 

ctatgaagtt gtttcatccg taagtacctt tgaacccaga agcccccttt ctcatatgtt 1440 

tctcattcct gtttgccctt cagagttcag ctttagttgc taaaacattc agacatccct 1500 

ctgacttaga tcccccacta ctgtttttct gtgagaagca gctatgcata attcctcttc 1560 

aacacagtag ttcttgaaat tttgcaggcc tctcctggaa aggaggaaat gacttctctg 1620 

actttgtatg atgcttattt gtggatgaat gggcaaggga aaaaatgaag gaacaagtga 1680 

atgaacagta tgggagtatg agaaaaggta taaattgggt atagttgaga aaaggattca 1740 

aattgatctt tggttcgaga gacaatttca tctttctgat gaatttaaag tgtagtcttt 1800 

gaaccagctg ggcttaatta tgtaaagttt tgagcctgag ataagcacac aatcacaaaa 1860 

cctacccaaa caagtttttt gtttcacttc atctcttata aaacaatgtt ctaaagtaag 1920 

tgatagggat gctcatcatt ctgctaccta ttatcacaat gaaaacaatc ataaatagta 1980 

cacaggaaag gtgagaaata gcggatagtt cttatttcat agtactgtat atggaaataa 2040 

accaaatttg ctcatagaga tactatttta ttacctcaaa aatatataaa aatgaaaacg 2100 

ttatgaaaat attttaaaat gggatttaaa aataattgag aacatcacag caatttagaa 2160 

tactaaagag catagcttta aaatgatagt gctgagaact ccccacctct accccaccac 2220 

ctgtaggctt ctttgacaac ttacaaatgt tctctagttt gtatctagaa tcacttatat 2280 

ctttcaaata aaccaacttt gtgaamaaaa aaaaaaaaaa aaaagggcgg ccgctctaga 2340 

ggatccaagc ttacgtacgc gtgcatgcga cgtcatagct cttctatagt gtcacctaaa 2400 

ttcaattcac tggccgtcgt tttacaacgt cgtgactggg aaaaccctgg cgttacccaa 2460 
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cttaatcgcc ttgcagcaca tccccctttc gccagctggc gtaatagcga agaggcccgc 2520 

accgatcgcc cttcccaaca gttgcgcagc ctgaatggcg aatgggacgc gccctgtagc 2580 

ggcgcattaa gcgcggcggk tgtggtggtt acscgcagcg tgaccgttac acttgccagt 2640 

ggccctagcg gcccgct 2657 



<210> 67 

<211> 1355 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1327) 

<223> n equals a,t,g, or c 
<400> 67 

gcccctgctg gatggcactg tgggtaacct gcatcctttc actgtgcaca tggttctcat 60 

gcctttacgg agcagactcc ttggcaaata aatgcctcag tgcaggagcc acacgcaagg 120 

catttccctt ctgtgtcctc tttcgtgatc ttgaggtggg acttgggttt gaaggctttg 180 

tcactcacct ggcatgcaaa ctcttttgtt attgtgaact ctctgacagt gctttaagtc 240 

tggggcacga ataaataatt ttccacacag ctcacaactg tagggcttac atccagtgtg 300 

tgtgcgttat gtctgtgtgt gtatccttat ttttttgaga cggagtctcc ctctgtcacc 360 

caggctggag tgcagtggcg cgatctcggc tcactgcaac ctccgcctcc tgggttcaaa 420 

cgattctcct gcctcagcct cccgagtagc tgggattaca ggcacccacc amcacgcctg 480 

gctaattttt gtatttttag tagagatggg gtttctccat gttggtcagg ctggtctcga 540 

tttcctgacc ttgtgatccg cctgcctcgg cctcccaaag tgctgtgatt ataggtgtga 600 

cacaccacac ccggtcctgt gtatgttttg agacggagtc tcactctgtc acccaggctg 660 

aagtgcagtg gcaggatctc ttctcactgc aacctccacc tcctgggctc aagtgattct 720 

cctgcctcag cctcccaagt agctggtatt tcagacttgc accatgatgc ctggctactt 780 

tttatatttt tagtagagac ggagtttcac cagcctggtc tcgaactcct gacctcaagt 840 

gatccaccca ccttggcctc ccaaagtact gggattacag acatgagcca tcacgcccgg 900 

cccctaagtg gatttttagg cattctttca ggtgggcctc tgtggtgaaa ccttttgtgc 960 

acatttcaca aacggcttct ccgctgtgtg gcatttctca gctttctcca ctgccttcac 1020 

aggaaacttc ttcccgcact cctggccgac gtcgctccct aggtgactgt gcggcaaaag 1080 

ctcagacctc aggacactgg tggctgttgt ccagcctagt gtctgcttac cccgcactca 1140 

tcccgtagtc acacgtgaag gcttgagggg tctggaactt cctggccgta gcaatggact 1200 

ttctgaactt tcttgctcttr tcagaattgc gttttgaccc tgagtgtggt cgtgggtgac 1260 

tcgccggcct cccgccccggnggtgtggtgc ctttgttctg agtcatcaca agtgccatca 1320 

tcctgancct agcwtctttc agatcaccct ctcga 1355 



<210> 68 

<211> 945 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (927) 

<223> n equals a^t^g, or c 
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<220> 

<221> SITE 
<222> (929) 

<223> n equals a,t/g, or c 
<400> 68 

tgtggaattg tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgcc 60 

aagststamt acgggaacct ctactatagg kaaagctggt acgcctgcag gtaccggtcc 120 

ggaattcccg ggtcgaccca cgcgtccgaa aaaatattct tatccaagct cattgtctgt 180 

tttctcagta cctggttacc atttgtacta cttcaggtaa tcattgtttt mcttaaagtt 240 

cagattccag catatattga gatgaatatt ccctggttat actttgtcaa tagttttctc 300 

attgctacag tgtattggtt taattgtcac aagcttaatt taaaagacat tggattacct 360 

ttggatccat ttgtcaactg gaagtgctgc ttcattccac ttacaattcc taatcttgag 420 

caaattgaaa agcctatatc aataatgatt tgttaatatt attaattaaa agttacagct 480 

gtcataagat cataatttta tgaacagaaa gaactcagga catattaaaa aataaactga 540 

actaaaacaa cttttgcccc ctgactgata gcatttcaga atgtgtcttt tgaagggcta 600 

tgataccagt tattaaatag tgttttattt taaaamcaaa ataattccaa gaagttttta 660 

tagttattca gggacactat attacaaata ttactttgtt attaacacaa aaagtgataa 720 

gagttaacat ttggctatac tgatgtttgt gttactcaaa aaaaactact ggatgcaaac 780 

tgttatgtaa atctgagatt tcactgacaa ctttaagata tcaacctaaa catttttatt 840 

aaatgttcaa atgaaagcaa aaaaaaaaaa aaaaaaaaaa aagggcggcc gctctagagg 900 

atccaagctt acgtacgcgt gcatgcnana acataactcg aagtt 945 



<210> 69 

<211> 1799 

<212> DNA 

<213> Homo sapiens 

<400> 69 

acccacgcgt ccgtaaaatc tttcgctcat tttataatca agtagtttat ttttgttgtt 60 

gtatatattc caggtactag atccctatca gatttgttaa tattttcttc cattctgcag 120 

gttgtctttt cattttcctg ataatgtcat ttgatgcaga aaagttttta attttgaagt 180 

tcattttaca gttttttctt ttgttgtatg tgcttttttt ggtgttatat ctgagaatct 240 

gttgtcatac ccaaggtcat gaagatttac ctgtatgtta tcttctaaga gttttatgat * 300 

ttcagctctt atgtaggttg tttgtcgatt ttaagtttat ttttgtataa ggtacgagga 360 

ggaaggggtc cagcctcatt tttctgcatg tggataccca gttgtcttag caccatttgt 420 

tgaatagtct gttctttccg cattgagtgg tcttcatgtg cagactgtta ttgctgtgca 480 

tgtgtatatc tgtttatctg gaattcactt ttaagaactg tatatgggcc aggtgcagtg 540 

actcacatct gcaatcccag cgctttggga ggctgaggtg ggaagatcac ttggggtcag 600 

gagtttgaga tgagcctgta caacatagca agaccttgtc tcttcaaaaa aaattttaaa 660 

aactagctga gtgtggtagt acctgcctgt agtcctacct actcaggagg ctgaggcaga 720 

gggattgcat gggcctggaa gtttagggca acagtgagct atgatcacac cgccattcca 780 

gcctgggcaa cagagcaaga ccttgtctca ttaacccagt tgtgcctagt gttccattat 840 

tggaacacta agcttgtggg agttatttat atcctgctcc aggtcattgc caaggtctga 900 

tttttcacaa aaaaagtttg caaccttcgg cataaatggg ttaaaaaaag gaaaagctgt 960 

atatgaaggt ctttggccac agtttggttt ttgatggtag atagggtttt gtcacttgaa 1020 

tgcaaaatta gctttataac tataactttg aaactaaatg gctaaattat tactgatttt 1080 

atttttattt ttatgggtcg ccttacaaga tgtatttagt ttgcctcttg gttttgagta 1140 

ctgtggaaat gagcttactg gttgctgttt ctgaaaatgt gtactttaac ttattctcaa 1200 
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ggtaattatt gatgtgtttt taaactgaaa aacactgaag aaattttata gataagtttt 1260 

ctccatattt tgtttcacat aaattgtgtc cattttgaag atgtagttcc tcttttcctc 1320 

ttccaaatga ttaaactggt aaaatttttg tattagagga attaaggtga gaggtgctga 1380 

gcaaaatatg aatcttccaa ggtttattct tgtaccttgt tagggatatg cgtgggtgtt 1440 

tgtgtgattg tgagagaaac agaatgtgtg tatgtgtcac tgatttttta aaagtataga 1500 

tgttgcttta ttatttgcct taaatatata gcaaaatcaa cctgtagaca atgcacctga 1560 

agagaaaatg taactgtgtg aagatttaat aaagtggatt ggtggaaaga ccattttatt 1620 

atttggaatg ttattatttg gaatgttaac agaaaaactt cagctgaatt aaatttaaag 1680 

gagtttaatt gagcagtgaa caattcgcga gtcgggcagc cccaagaatc acgggagatt 1740 

cagagactgc agtgcagcta tgtggtggaa gaagatttat agacaaaaaa aaaaaaaaa 1799 



<210> 70 

<211> 1984 

<212> DNA 

<213> Homo sapiens 



<400> 70 

cttttttttt tgttgcagga ggaacagatg tgggaggaga gccaaacaga gagcctccgc 60 

tatcaacatc gtcttcaaag aggagtgaca ctctctgggt cttcttttgg ctgtccttgg 120 

caatggcaaa aagatcatct tctttgtctt cctcaaagag actggtcttt ttcacagcct 180 

tggcctcctg gctctggagg gtcccagaat ccctgggttc tcctttagac ctgctgtcag 240 

atgctaagtg ggtctgtgaa gcaggaatat tccactggtc ctcctcatca ctgctgaaca 300 

acagggcaga tgctttcttt ttggagagct cggaggcttt tgctttctct tctctctgag 360 

cttgtagaga caatgtctgc ttcttagcag ctgtaccccc aaaaagatta tcctcttcat 420 

cttcatcatc aaacagggaa accgacgtgg ggagcttgcc aggcagcaga gatgcacctt 480 

ttaagttact cgcactttga gaagaaaaca aatccttttt ttctgctctt gctttatttt 540 

catctgtctg actcacagtg gcttctggcg atgctacggc tttttctttg aacagatctc 600 

cttcttcgtc accaaagata tcggcagtgg attggacttt gcgtgtttta gaaggtttgc 660 

tgtggggtgc cgagaaaaag tcgtcatcat catcaccatc atcatcatca aagaggccag 720 

tgggaggggg accatagggg cttttccttg gagtgggctg ctcaggcttc tgtggctcct 780 

tcagtgatgg aacggaggca gcaccaaaca catccgtgtc tcctaaaaat acagaaacag 840 

ctcctgctgg gattttcttt ccaggtttgg atgatgaaga ctcctcctta acagaggctc 900 

cagcttgccg atcctggggg gcttccatga agaggtcact ctcctcgtcc tcatcatcaa 960 

atagtccctt gccgccactg aacaggccac ctccagagcc aaatggcgag aagtcctcgt 1020 

cggtcagctt ggggggtgcg aataagttat cctcttcatc gtctgaagga gttctccttt 1080 

ccttcttctc tttgagtgtc ttccgaggtt ttgcttctcc tgagggtaag gttgtcggct 1140 

cctcgtccac tcgacccatg gcatccccct tgatgcgggc agccagctca tctgcaaacg 1200 

atgtaggtct gcttctttta ggtctagtat tttcttcaat gtcctcaata tcttcctcct 1260 

ccttctcaga gtcagcaaaa aggtcacagc catcatcatc ctcttcctca tcactcattt 1320 

gtgtggtgtg ctggttttgt tcattgtcac tgtgatgggc aaaatcttca tctgactcct 1380 

cctcttcttt ctcttcctca gtgtccacaa tactgccacg atcactgcct acagagcctt 1440 

cttcactgga cagctctcca agacctacat cttcttgttc catgaacagc tttgacccaa 1500 

tgagatatgg taaaggacga tcaatgtata gatcctttgg ttcaaggatc agttccaccc 1560 

gcccattagc atcatcttcc tcggagtctg agtttcctgc tttgatatca agttgctcaa 1620 

aggcactgtc caatacttgt aagccatagt tcacagcctc ctggacttta ggaatgagat 1680 

ctacttcttt ctgctctcgt gtcttctcct gctctgtttt ttctgcctca gccttgagta 1740 

ctggctcctc cacttcttca teatatacac gattctctat gaactgggta ttagagagca 1800 

taaggaagtc attgaagaca ttatgcaggc gacaatctgt ggctttggtt tcccggatta 1860 

gtccgtccac ttgtttcttg atttcatggg tcctagagat agtttgctgt gagaattcct 1920 

gtagaaactg tagtaggccc gcgtcggccg ccagcggaat tcgatatcaa gcttatcgat 1980 
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accg 1984 



<210> 71 

<211> 2084 

<212> DNA 

<213> Homo sapiens 

<400> 71 

aatggttaca ctgaagcctg gtgcctctct tttaatcaac atcttggcaa gagtcttctg 60 

gtccctgttg acgtaaccaa ttctgaaggg acatgggtgc aactggatca gaacagcatg 120 

gtagagttct gtgagagtga tgaaggagag gcatggtcct tagctagaga cagaggcgga 180 

aaccagtacc tccgacatga agatgaacaa gctcttctgg atcagaattc tcaaactcct 240 

cctccaagcc ctttctcagt gcaagctttt aataaagggg caagttgcag tgcccaagga 300 

tttgattatg gactcggaaa tagcaaaggt gaccaactga gtgccatatt gaattccatt 360 

cagtcacgac ccaatcttcc agctccttcc atctttgatc aagctgcaaa acctccctct 420 

tccctagtac acagcccatt tgtgttcgga cagccccttt ccttccagca gcctcagctt 480 

cagaaatctc catctcgcaa ccttgcttct cgtgagcgca tttacaaaaa ttatggtgta 540 

gctgggcctg cctctgctct ctcatctctg tctcacaaac tgaagggtga tcgaggaaac 600 

atctcaacat cttctaaacc agcctctaca tcaggaaaat cagagctgtc ctctaaacac 660 

agcagatcgc ttaaacctga tggacgtatg agccggacta ctgctgatca gaagaagcca 720 

aggggcacag aaagtttatc tgctagtgaa tccctcatct taaaatctga tgctgcaaag 780 

ttgaggtcag attcccacag taggtcatta tcccccaacc ataacacctt gcagacattg 840 

aaatctgatg ggaggatgcc ttctagctcc agagctgaat ccccaggacc aggttctcgg 900 

ttgtcatctc ctaagccaaa gactctccca gccaataggt ctagcccatc gggtgctagt 960 

tctccacgct cctcctcacc acatgataaa aatctacctc aaaaaagtac tgctcctgtt 1020 

aagacaaagc ttgatcctcc tcgggaacgt tctaaatcag actcttacac acttgatcca 1080 

gataccctcc gcaagaagaa aatgcccctc acagaacctt tgagaggacg gtcaacgtca 1140 

ccaaaaccaa aatcagtacc aaaggattct acagattccc ctggatctga aaatagagct 1200 

ccctctcccc atgtggtaca ggaaaacctc cacagtgagg tggtcgaagt ctgcacctca 1260 

agtactttaa aaacaaatag tctaacagac agcacctgcg atgacagcag tgaatttaag 1320 

agtgtggatg aaggttcaaa taaagttcat tttagcattg gaaaagcacc actgaaagat 1380 

gaacaggaaa tgagagcatc tcccaaaata agtcgaaaat gtgctaatag acacaccagg 1440 

cccaaaaaag aaaaatcgag ttttcttttc aaaggagatg gatccggagc ctttagagcc 1500 

agccaaagca agccatgtct ccttctgtgg ccgaatgtgc cagagctgtg tttgcttcct 1560 

tcctctggca tgaaggcata gtcatgatgc atggcttgtc ttctttccta aagtttcatc 1620 

ctgaactttc caaagaacat gctcctataa ggagtagttt aaatagccaa caacctacag 1680 

aggaaaaaga aaccaagttg gaaaatagac attcattaga aatatcatct gcactgaata 1740 

tgtttaatat tgcaccccat ggaccagata' tatctaagat gggtagcatc aacaaaaaca 1800 

aggtattgtc tatgcttaag gaaccacctc tgcatgaaaa atgtgaggat gggaaaaccg 1860 

agaccacttt tgaaatgtcc atgcataaca caatgaagtc taagtctcct cttcccttaa 1920 

ctttacaaca tttagtggct ttttgggaag acatctcttt ggctactatc aaagctgctt 1980 

cccagaatat gatttttcca agtcctggtt cctgtgcagt tcttaaaaag aaagagtgtg 2040 

agaaagagaa taagaagtcc aaaaaggaaa aaaaaaaaaa aaaa 2084 



<210> 72 

<211> 734 

<212> DNA 

<213> Homo sapiens 
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<400> 72 

ggcacgagtt aaaaacgaat tgtagttgtt tttcttcatt taaaatggat ctgttggagg 60 

ttatgtgtgt atgttgtagt tttattgcag ccacaataat tttaccaaag ttttcacata 120 

ggcagttagc ctttacttaa tatcaagaca agtgaaaaaa tattggcatc gatgaaaccg 180 

ataacattgg cctcattgga tttctttacc cattcacagt gtaaagaagt taccttcatg 240 

ctttcattgt acctgcaggc ctgtgggctt gtacagtaga taattaattt ctaaaaagaa 300 

cagctgccca ttttcttcct aggttaggtt atatcttcat aatcacaaga attagtgatg 360 

gcaaaataaa attttgctta tgaatctttt acattgttta tatatgatta atatcatcat 420 

atatattttc tgtattaagc tcatttggct tcatttaagc tgtatactta gtcatatatc 480 

tttcattagt tctatggata tgagcagatc cctttactgg agcccagtat gtgctgtgtg 540 

agttagaagt cattcttgct gagaaggtga ataggtaggg atttgccttg ttttgtaagt 600 

ctacaatttg ccaagagtaa ataacactgg accagctgta aaagtaaaca gtgtgtttat 660 

gcattgagat actaaagcat ttaagaaaaa attaaaagat ctcttttgtt taaaaaaaaa 720 

aaaaaaaaaa aaaa 734 



<210> 73 
<211> 4385 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (3476) 

<223> n equals a,t,g, or c 
<400> 73 

gacctcgata acagttatcc cctgattctg tggataaccg tattaccgcc tttgagtgag 60 

ctgataccgc tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc gaggaagcgg 120 

aagagcgccc aatacgcaaa ccgcctctcc ccgcgcgttg gccgattcat taatgcagct 180 

ggcacgacag gtttcccgac tggaaagcgg gcagtgagcg caacgcaatt aatgtgagtt 240 

agctcactca ttaggcaccc caggctttac actttatgct tccggctcgt atgttgtgtg 300 

gaattgtgag cggataacaa tttcacacag gaaacagcta tgaccatgat tacgccaagc 360 

tcgaaattaa ccctcactaa agggaacaaa agctggagct ccaccgcggt ggcggccgct 420 

ctagaactag tggatccccc gggctgcagg aattcggcac gagcgacatg gcgctgaggc 480 

ggccaccgcg actccggctc tgcgctcggc tgcctgactt cttcctgctg ctgcttttca 540 

ggggctgcct gataggggct gtaaatctca aatccagcaa tcgaacccca gtggtacagg 600 

aatttgaaag tgtggaactg tcttgcatca t.tacggattc gcagacaagt gaccccagga 660 

tcgagtggaa gaaaattcaa gatgaacaaa ccacatatgt gttttttgac aacaaaattc 720 

agggagactt ggcgggtcgt gcagaaatac tggggaagac atccctgaag atctggaatg 780 
tgacacggag agactcagcc ctttatcgct gtgaggtcgt tgctcgaaat gaccgcaagg 
aaattgatga gattgtgatc gagttaactg tgcaagtgaa gccagtgacc cctgtctgta 

gagtgccgaa ggctgtacca gtaggcaaga tggcaacact gcactgccag gagagtgagg 960 

gccacccccg gcctcactac agctggtatc gcaatgatgt accactgccc acggattcca 1020 

gagccaatcc cagatttcgc aattcttctt tccacttaaa ctctgaaaca ggcactttgg 1080 

tgttcactgc tgttcacaag gacgactctg ggcagtacta ctgcattgct tccaatgacg 1140 

caggctcagc caggtgtgag gagcaggaga tggaagtcta tgacctgaac attggcggaa 1200 

ttattggggg ggttctggtt gtccttgctg tactggccct gatcacgttg ggcatctgct 1260 

gtgcatacag acgtggctac ttcatcaaca ataaacagga tggagaaagt tacaagaacc 1320 

cagggaaacc agatggagtt aactacatcc gcactgacga ggagggcgac ttcagacaca 1380 

agtcatcgtt tgtgatctga gacccgcggt gtggctgaga gcgcacagag cgcacgtgca 1440 



840 
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catacctctg ctagaaactc ctgtcaaggc agcgagagct gatgcactcg gacagagcta 1500 

gacactcatt cagaagcttt tcgttttggc caaagttgac cactactctt cttactctaa 1560 

caagccacat gaatagaaga attttcctca agatggaccc ggtaaatata accacaagga 1620 

agcgaaactg ggtgcgttca ctgagttggg ttcctaatct gtttctggcc tgattcccgc 1680 

atgagtatta gggtgatctt aaagagtttg ctcacgtaaa cgcccgtgct gggccctgtg 1740 

aagccagcat gttcaccact ggtcgttcag cagccacgac agcaccatgt gagatggcga 1800 

ggtggctgga cagcaccagc agcgcatccc ggcgggaacc cagaaaaggc ttcttacaca I860 

gcagccttac ttcatcggcc cacagacacc accgcagttt cttcttaaag gctctgctga 1920 

tcggtgttgc agtgtccatt gtggagaagc tttttggatc agcattttgt aaaaacaacc 1980 

aaaatcagga aggtaaattg gttgctggaa gagggatctt gcctgaggaa ccctgcttgt 2040 

ccaacagggt gtcaggattt aaggaaaacc ttcgtcttag gctaagtctg aaatggtact 2100 

gaaatatgct tttctatggg tcttgtttat tttataaaat tttacatcta aatttttgct 2160 

aaggatgtat tttgattatt gaaaagaaaa tttctattta aactgtaaat atattgtcat 2220 

acaatgttaa ataacctatt tttttaaaaa agttcaactt aaggtagaag ttccaagcta 2280 

ctagtgttaa attggaaaat atcaataatt aagagtattt tacccaagga atcctctcat 2340 

ggaagtttac tgtgatgttc cttttctcac acaagtttta gcctttttca caagggaact 2400 

catactgtct acacatcaga ccatagttgc ttaggaaacc tttaaaaatt ccagttaagc 2460 

aatgttgaaa tcagtttgca tctcttcaaa agaaacctct caggttagct ttgaactgcc 2520 

tcttcctgag atgactagga cagtcggtac ccagaggcca cccagaagcc ctcagatgta 2580 

catacacaga tgccagtcag ctcctggggt tgcgccaggc gcccccgctc tagctcactg 2640 

ttgcctcgct gtctgccagg aggccctgcc atccttgggc cctggcagtg gctgtgtccc 2700 

agtgagcttt actcacgtgg cccttgcttc atccagcaca gctctcaggt gggcactgca 2760 

gggacactgg tgtcttccat gtagcgtccc agctttgggc tcctgtaaca gacctctttt 2820 

tggttatgga tggctcacaa aatagggccc ccaatgctat tttttttttt taagtttgtt 2880 

taattatttg ttaagattgt ctaaggccaa aggcaattgc gaaatcaagt ctgtcaagta 2940 

caataacatt tttaaaagaa aatggatccc actgttcctc tttgccacag agaaagcacc 3000 

cagacgccac aggctctgtc gcatttcaaa acaaaccatg atggagtggc ggccagtcca 3060 

gccttttaaa gaacgtcagg tggagcagcc aggtgaaagg cctggcgggg aggaaagtga 3120 

aacgcctgaa tcaaaagcag ttttctaatt ttgactttaa atttttcatc cgccggagac 3180 

actgctccca tttgtggggg gacattagca acatcactca gaagcctgtg ttcttcaaga 3240 

gcaggtgttc tcagcctcac atgccctgcc gtgctggact caggactgaa gtgctgtaaa 3300 

gcaaggagct gctgagaagg agcactccac tgtgtgcctg gagaatggct ctcactactc 3360 

accttgtctt tcagcttcca gtgtcttggg ttttttatac tttgacagct tttttttaat 3420 

tgcatacatg agactgtgtt gacttttttt agttatgtga aacactttgc cgcagnccgc 3480 

ctggcagagg caggaaatgc tccagcagtg gctcagtgct ccctggtgtc tgctgcatgg 3540 

catcctggat gcttagcatg caagttccct ccatcattgc caccttggta gagagggatg 3600 
gctccccacc ctcagcgttg gggattcacg ctccagcctc cttcttggtt gtcatagtga 3660 
tagggtagcc ttattgcccc ctcttcttat accctaaaac cttctacact agtgccatgg 3720 
gaaccaggtc tgaaaaagta gagagaagtg aaagttagagt ctgggaagta gctgcctata 3780 
actgagacta gacggaaaag gaatactcgt gtattttaag atatgaatgt gactcaagac 3840 
tcgaggccga tacgaggctg tgattctgcc tttggatgga tgttgctgta cacagatgct 3900 
acagacttgt actaacacac cgtaatttgg catttgttta acctcattta taaaagcttc 3960 
aaaaaaaccc aaaaaaaaaa aaaaaaaaaa atgaccctcg agggggggcc cggtacccaa 4020 
ttcgccctat agtgagtcgt attacaattc actggccgtc gttttacaac gtcgtgactg 4080 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 4140 
gcgtaatagc gaagaggccc gcaccgatcg cccttcccaa cagttgcgca gcctgaatgg 4200 
cgaatggcaa attgtaagcg ttaatatttt gttaaaattc gcgttaaatt tttgttaaat 4260 
cagctcattt tttaaccaat aggccgaaat cggcaaaatc ccttataaat caaaagaata 4320 
gaccgagata gggttgagtg ttgttccagt ttggaacaag agtccacgat taaagaatgt 4380 
tatcg 4385 
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<210> 74 
<211> 4386 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (3477) 

<223> n equals art^g, or c 
<400> 74 

gacctcgata acagttatcc cctgattctg tggataaccg tattaccgcc tttgagtgag 60 

ctgataccgc tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc gaggaagcgg 120 

aagagcgccc aatacgcaaa ccgcctctcc ccgcgcgttg gccgattcat taatgcagct 180 

ggcacgacag gtttcccgac tggaaagcgg gcagtgagcg caacgcaatt aatgtgagtt 240 

agctcactca ttaggcaccc caggctttac actttatgct tccggctcgt atgttgtgtg 300 

gaattgtgag cggataacaa tttcacacag gaaacagcta tgaccatgat tacgccaagc 360 

tcgaaattaa ccctcactaa agggaacaaa agctggagct ccaccgcggt ggcggccgct 420 

ctagaactag tggatccccc gggctgcagg aattcggcac gagcgacatg gcgctgaggc 480 

ggccaccgcg actccggctc tgcgctcggc tgcctgactt cttcctgctg ctgcttttca 540 

ggggctgcct gataggggct gtaaatctca aatccagcaa tcgaacccca gtggtacagg 600 

aatttgaaag tgtggaactg tcttgcatca ttacggattc gcagacaagt gaccccagga 660 

tcgagtggaa gaaaattcaa gatgaacaaa ccacatatgt gttttttgac aacaaaattc 720 

agggagactt ggcgggtcgt gcagaaatac tggggaagac atccctgaag atctggaatg 780 

tgacacggag agactcagcc ctttatcgct gtgaggtcgt tgctcgaaat gaccgcaagg 840 

aaattgatga gattgtgatc gagttaactg tgcaagtgaa gccagtgacc cctgtctgta 900 

gagtgccgaa ggctgtacca gtaggcaaga tggcaacact gcactgccag gagagtgagg 960 

gccacccccg gcctcactac agctggtatc gcaatgatgt accactgccc acggattcca 1020 

gagccaatcc cagatttcgc aattcttctt tccacttaaa ctctgaaaca ggcactttgg 1080 

tgttcactgc tgttcacaag gacgactctg ggcagtacta ctgcattgct tccaatgacg 1140 
caggctcagc caggtgtgag gagcaggaga tggaagtcta tgacctgaac attggcggaa • 1200 

ttattggggg ggttctggtt gtccttgctg tactggccct gatcacgttg ggcatctgct 1260 

gtgcatacag acgtggctac ttcatcaaca ataaacagga tggagaaagt tacaagaacc 1320 

cagggaaacc agatggagtt aactacatcc gcactgacga ggagggcgac ttcagacaca 1380 

agtcatcgtt tgtgatctga gacccgcggt gtggctgaga gcgcacagag cgcacgtgca 1440 

catacctctg ctagaaactc ctgtcaaggc agcgagagct gatgcactcg gacagagcta 1500 

gacactcatt cagaagcttt tcgttttggc caaagttgac cactactctt cttactctaa 1560 

caagccacat gaatagaaga attttcctca agatggap.cc ggtaaatata accacaagga 1620 

agcgaaactg ggtgcgttca ctgagttggg ttcctaatct gtttctggcc tgattcccgc 1680 

atgagtatta gggtgatctt aaagagtttg ctcacgtaaa cgcccgtgct gggccctgtg 1740 

aagccagcat gttcaccact ggtcgttcag cagccacgac agcaccatgt gagatggcga 1800 

ggtggctgga cagcaccagc agcgcatccc ggcgggaacc cagaaaaggc ttcttacaca 1860 

gcagccttac ttcatcggcc cacagacacc accgcagttt cttcttaaag gctctgctga 1920 

tcggtgttgc agtgtccatt gtggagaagc tttttggatc agcattttgt aaaaacaacc 1980 

aaaatcagga aggtaaattg gttgctggaa gagggatctt gcctgaggaa ccctgcttgt 2040 

ccaacagggt gtcaggattt aaggaaaacc ttcgtcttag gctaagtctg aaatggtact 2100 

gaaatatgct tttctatggg tcttgtttat tttataaaat tttacatcta aatttttgct 2160 

aaggatgtat tttgattatt gaaaagaaaa tttctattta aactgtaaat atattgtcat 2220 

acaatgttaa ataacctatt tttttaaaaa agttcaactt aaggtagaag ttccaagcta 2280 

ctagtgttaa attggaaaat atcaataatt aagagtattt tacccaagga atcctctcat 2340 
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3000 
3060 



ggaagtttac tgtgatgttc cttttctcac acaagtttta gcctttttca caagggaact 24 00 

catactgtct acacatcaga ccatagttgc ttaggaaacc tttaaaaatt ccagttaagc 2460 

aatgttgaaa tcagtttgca tctcttcaaa agaaacctct caggttagct ttgaactgcc 2520 

tcttcctgag atgactagga cagtcggtac ccagaggcca cccagaagcc ctcagatgta 2580 

catacacaga tgccagtcag ctcctggggt tgcgccaggc gcccccgctc tagctcactg 2640 

ttgcctcgct gtctgccagg aggccctgcc atccttgggc cctggcagtg gctgtgtccc 2700 

agtgagcttt actcacgtgg cccttgcttc atccagcaca gctctcaggt gggcactgca 2760 

gggacactgg tgtcttccat gtagcgtccc agctttgggc tcctgtaaca gacctctttt 2820 

tggttatgga tggctcacaa aatagggccc ccaatgctat tttttttttt ttaagtttgt 2880 

ttaattattt gttaagattg tctaaggcca aaggcaattg cgaaatcaag tctgtcaagt 2940 
acaataacat ttttaaaaga aaatggatcc cactgttcct ctttgccaca gagaaagcac 
ccagacgcca caggctctgt cgcatttcaa aacaaaccat gatggagtgg cggccagtcc 

agccttttaa agaacgtcag gtggagcagc caggtgaaag gcctggcggg gaggaaagtg 3120 

aaacgcctga atcaaaagca gttttctaat tttgacttta aatttttcat ccgccggaga 3180 

cactgctccc atttgtgggg ggacattagc aacatcactc agaagcctgt gttcttcaag 3240 

agcaggtgtt ctcagcctca catgccctgc cgtgctggac tcaggactga agtgctgtaa 3300 

agcaaggagc tgctgagaag gagcactcca ctgtgtgcct ggagaatggc tctcactact 3360 

caccttgtct ttcagcttcc agtgtcttgg gttttttata ctttgacagc ttttttttaa 34 20 

ttgcatacat gagactgtgt tgactttttt tagttatgtg aaacactttg ccgcagnccg 3480 

cctggcagag gcaggaaatg ctccagcagt ggctcagtgc tccctggtgt ctgctgcatg 3540 

gcatcctgga tgcttagcat gcaagttccc tccatcattg ccaccttggt agagagggat 3600 

ggctccccac cctcagcgtt ggggattcac gctccagcct ccttcttggt tgtcatagtg 3660 

atagggtagc cttattgccc cctcttctta taccctaaaa ccttctacac tagtgccatg 3720 

ggaaccaggt ctgaaaaagt agagagaagt gaaagtagag tctgggaagt agctgcctat 3780 

aactgagact agacggaaaa ggaatactcg tgtattttaa gatatgaatg tgactcaaga 3840 

ctcgaggccg atacgaggct gtgattctgc ctttggatgg atgttgctgt acacagatgc 3900 
tacagacttg tactaacaca ccgtaatttg gcatttgttt aacctcattt ataaaagctt 
caaaaaaacc caaaaaaaaa aaaaaaaaaa aatgaccctc gagggggggc ccggtaccca 
attcgcccta tagtgagtcg tattacaatt cactggccgt cgttttacaa cgtcgtgact 

gggaaaaccc tggcgttacc caacttaatc gccttgcagc acatccccct ttcgccagct 4140 

ggcgtaatag cgaagaggcc cgcaccgatc gcccttccca acagttgcgc agcctgaatg 4200 

gcgaatggca aattgtaagc gttaatattt tgttaaaatt cgcgttaaat ttttgttaaa 4260 

tcagctcatt ttttaaccaa taggccgaaa tcggcaaaat cccttataaa tcaaaagaat 4320 

agaccgagat agggttgagt gttgttccag tttggaacaa gagtccacga ttaaagaatg 4380 

ttatcg ^3®^ 



3960 
4020 
4080 



<210> 75 

<211> 928 ^^-^ 
<212> DNA 

<213> Homo sapiens 
<400> 75 

gggcttctcc acctacgtgt gcctggtgct gctggtggcc aacattttgc ggatactctt 60 
ctggtttgga aggcgctttg agtccccgct gctgtggcag agcgccatca tgatcctgac 120 
catgctgctg atgctgaagc tgtgcaccga ggtccgtgtg gccaacgagc tcaacgccag 180 
gcgccgctcc tttacagact tcgaccccca ccacttctgg cagtggagca gcttctcgga 240 
ctacgtgcag tgcgtcctgg ccttcacggg cgtggcgggc tacatcacct acctgtccat 300 
tgactccgcc ctgtttgtgg agaccctggg cttcctggct gtgctgaccg aagccatgct 360 
gggtgtgccc cagctttacc gcaaccaccg ccaccagtcc acggagggca tgagcatcaa 420 
gatggtgctc atgtggacca gtggtgacgc cttcaagacg gcctacttcc tgctgaaggg 



480 
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tgcccctctg cagttctccg tgtgcggcct gctgcaggtg ctggtggacc tggccatcct 540 

ggggcaggcc tacgccttcg cccgccaccc ccagaagccg gcgccccacg ccgtgcaccc 600 

cactggcacc aaggccctct gacagtgggg aggacgagga tgtgggaccg ccagccgcgg 660 

gcactggtgg gccctgacct ccccgcgggg agggtgggtg ccgtggcccc tgcaggtgtg 720 

gcagagatgg ggcacgggca ttggggtctc catcagcctc tgtggggtgt ctcagggtgg 780 

gcagtggggg tggggctggg acgctgtttg tgctcagcgg ggacagccag ggttgatctg 840 

gccccgaggg ttttggatgt ttttaggatg acataaaaag caagtgtttt ccccaaaaaa 900 

aaaaaaaaaa aaaaaaaaaa aaaaaaaa 928 



<210> 76 

<211> 2636 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (632) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (887) 

<223> n equals a,t,g, or c 



<400> 76 

tgctgcagga attcggcacg agggcaatcc gggcttgcag acgaggtaag gtcgattcca 60 

tttggcccgg ggatggtcac acgcgcgggg gccggaactg ccgtcgccgg cgcggtcgtt 120 

gtcgcattgc tctcggccgc actcgcgctg tacgggccgc cactggacgc agttttagaa 180 

agagcgtttt cgctacgtaa agcacattcg ataaaggata tggaaaatac tttgcagctg 240 

gtgagaaata tcatacctcc tctgtcttcc acaaagcaca aagggcaaga tggaagaata 300 

ggcgtagttg gaggctgtca ggagtacact ggagccccat attttgcaga atctcagctc 360 

tcaaagtggg cgcagacttg tcccacgtgt tctgtgccag tgcggccgca cctgtgatta 420 

aggcctacag cccggagctg atcgtccacc cagttcttga cagccccaat gctgttcatg 480 

aggtggagaa gtggctgccc cggctgcatg ctcttgtcgt aggacctggc ttgggtagag 540 

atgatgcgct tctcagaaat gtccagggca ttttggaagt gtcaaaggcc agggacatcc 600 

ctgttgtcat cgacgcggat ggcctgtggt gngtcgctca gcagccggcc ctcatccatg 660 

gctaccggaa ggctgtgctc actcccaacc acgtggagtt cagcagactg tatgacgctg 7 20 

tgctcagagg ccctatggac agcgatgaca gccatggatc tgtgctaaga ctcagccaag 780 

ccctgggcaa cgtgacggtg gtccagaaag gagagcgcga catcctctcc aacggccagc 840 

aggtgcttgt gtgcagccag gaaggcagca gcgcaggtgt ggagggnaag gggacctcct 900 

gtcgggctcc ctgggcgtcc tggtacactg ggcgctsctt gctggaccac agawaacaaa 960 

tgggtccagc cctctcctgg tggccgcgtt tggcgcctgc tctctcacca ggcagtgcaa 1020 

ccaccaagcc ttccagaagc acggtcgctc caccaccacc tccgacatga tcgccgaggt 1080 

gggggccgcc ttcagcaagc tctttgaaac ctgagcccgc gcagaccaga agtaaacagg 1140 

caccttggac gggggagagc gtgtgtgtga tgggaaaatc cggacccacg cgtgtgctga 1200 

aggcgtacgg tgcttgccag attttcaact tgagcataaa ttggttgcca ttgagaattt 1260 

aagaatctgg aatattgcag cttttggtta aacttaatgc atggttggag atgttatggc 1320 

gacactaaac aaagtattcc tgaactttcc ttagctcctt ggtagtaact gggaagacag 1380 

aaatgaagaa aatcacatga gaatgaagaa ttctttagca gctcaacaga gtttctcggc 1440 

ctgctcccag atcggcgaag tttctacttg ttactctctc tgccggcgcc cttcgttcct 1500 
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cctctgcttc ccttccctag tctttcctcc ggcagggagc tgggcagggg tccccgggtg 1560 

tctccctgag tcccgactgc actgactggg tccatcagag ggctgcttcg ttctccagct 1620 

catcttcttt taaagtggtg actagcttgg tggtatctgg ctgctggtgt ttggcttatt 1680 

gacatactcc agggtaatca atgatgactt tgtttggaaa cccttttgga ggcaccatgg 1740 

gaacagaagg aaacatgagt gacgctgacc cttgagtgtg tgggtgggga gctctgagac 1800 

gcctcctgtc ccacgctctc cggtgtccgt gtctacacag gggtccccat gatacccacc 1860 

ggccccagca gggcagaccg gaccggggac gggcacggtg aagggctgca gcctggggtc 1920 

tgacgtggcc cctagtgctg tctcaggaga aggctctgga ggacttgagg catgctgggc 1980 

ctggtgcagt gatggcgcta aggagacccg gggaaagaca gtatcgtggt cacgtatgct 2040 

taggaagcag cacagccgtg tccttaggga tgttcgcgtc cagtaaagac actggtaact 2100 

gcggtttcag ccaacactct tcatggcagt gtcgacctcg ggttagcttc tgttgtcttt 2160 

gtggatggtt ttcctggagc ggcctgacgt tgacgtgttc tctggtccca tgtcttagcg 2220 

gggcatggta cggtttcgtg cctgacgcgt gcattagggt gttctcttat actttcagta 2280 

gcrtctttcc acagcaaggg ccaaaccctc ctggttccct tcagagtctt tttggcctga 2340 

tgatgactct tgagtgatac cctgtgatgc agacatgccc cagatggatt ctactttctt 2400 

taaaactagg gactttcaag attaaaaaaa agattgtcac tactaatttg acgcctaact 2460 

tcagaagctt cactgtctac atgtgaactt ttccagaaaa actgtgccat ggacattttt 2520 

cctctgggga attaacatct aaattctggt aactattaaa agacagatct ggttaattta 2580 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaattcct ggggccgcga attctt 2636 



<210> 77 
<211> 1320 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (831) 

<223> n equals a,t,g, or c 



60 



<400> 77 

ctaacagcga gaacgctttg gtgaggacgg agccctcacg acctcagcag tgttgcgttg 

gggatcaggt ttccgatggt gaacttgggg acacgtccac accacagcac gtgcctattg 120 

tgtttctcgg tggctggtgt gtttgaggat ggcgcgtgca tgcgttttcc agctttcttt 180 

gtggaggaag ttacctgtgg gtattaacct gtccccagcc atcctctcac tgagcttggg 240 

ttgcctgggc ctgggtttcc tgttgttgct ggaacgaatg accacagaca gtggcattag 300 

acagcgcagg cagacatgac ctcctgggct tctgcgggtg ccaacactgc cgctccttct 360 

ggaggctcag ggaggctctt gagggcattg ggacatcgts ctgccggjccg ccgggcagag 420 

ccgJctttgtt tattttttra gacttccggg aacatagtta taaataactt taatttgcct 480 

tggcctgccc actgcagtac agtcacgtgt cacataacat tctgtctacc gtggaccaca 540 

tatacgacca cgcggtcaca taagctgaca atactgtatt tttactccac tttctctatt 600 

tagatacaca gttgccattg tgtcccagca gccttcagta mtcagtacag ccatgtgctg 660 

tgcaggtgty tagctcaggg gcatgrggcc mtggcccagc ccagtgtgca gtgggtggca 720 

ccttctggat ttgtgtcagt camtgtggag ttcgcacaat gacagaytca cctgggaggc 780 

cttccgtgsg sttctgtttc tttctctmat ttgattgtgg ctagaaacag nstgggaacc 840 

aggagtgcag yttctcggag tamgtggctg ccccacgggg tgggatgtgc attttcagtc 900 

acatttgggg agagcacgcg tgttcttaag tttttagtgg gttctagtaa gaatggatgt 960 

tgatttttag aattctctcc tgtttatttt ttaacatttt gtggtgggaa tttgtgaaag 1020 

aatacgaagt caagagcatg gtacggtgag gacccagcac catctccaac ctccccgggg 1080 

tccacgtggg gtctgcgtgt ggccgcctgt ccctcagcac gatgtctggg tgtaaatctg 1140 
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agacatcaca gcatgcaggc tgcagacgta ggcatctcta caaaagaagg atgcgtttac 1200 
aggagaatcg cttgaacctg ggaggcagag gttgcagtga atcgagatca tggcactgcc 1260 
ctccagcctg ggcgacaaag cycagactcc gtctcaaaaa aaaaaaaaaa aaaactcgag 1320 



<210> 78 
<211> 1259 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (4) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (18) 

<223> n equals a^t^g, or c 
<400> 78 

gggntacaaa agctgganct ccaccgcggt ggcggccgct ctagaactag tggatccccc 60 
gggctgcagg aattcggcac gagtccacac agggcctggt gttctacccc atctggcccc 120 
tggcccatct cttctgtgcc ttagtcacat atgaaagcgc ccctccctgg ctccccatct 180 
gtcccacacg ctccctgggg ctcttagttc agctgctggc actcgcagga tcctgcagtg 240 
ctgggcccag agcccttgga caggcctcag gagtggtcag gaccaccaag cccctcctct 300 
ccccctccac acctctagac ctggggcctc cggaaccccc agcaggctgg gcttatacta 360 
gctcctgact taggaagagc ctcgtgtcac aacacgtgtc cctacaggca aagtgtcctg 420 
gcatttaaaa cccagattat ccctgggttt gggctgcagt cacctggaga agctggtagg 480 
gtaagggaga gggaccctgc cggtgttcac tggggattct ttcttttggt ccttcctgga 540 
atgaacaggt tccctccctg ccacctgtga ggagagttgg ggcccagccg tcttcctggc 600 
ctccttcctt tcctcgtggc agaggcctgc atgtgggtgc cagaggccag ctctccccct 660 
ccatcttggg ggggcggagc agttgggccc aagctgcccg ggagggtggg tgcagacaca 720 
ggctgaggac cagccctggc cctgccccgc catctgcttt caccaagctg tctctccacc 780 
gtggcttccc ttctccctcc aggccaaagt gctgctgatt cccactccct tggttttcgc 840 
ctgcccagcg ttgctgtttg cgtggagggt ggggggagct cagtggcagg gaatcagcgg 900 
tccgtggggt cgtggggacg ggaacatgtg cccgaccgct ccatcccctc ctcctcctta 960 
ggatgcataa cctaccttgt cttttttttt ttaaattttc tttccaggta .gagtagctct 1020 
ttgtacataa agaatacttg aaaaattaat tgtatgatgt atgagaagac^gagtctcct 1080 
agttttgtat cttgttgtat gactgccatg agttccacca gaaagccact ctattttggt 1140 
ctctgtgaca ttttaaatgc gtgacagaag tgagcaaata aagtgaggaa gaaatctata . 1200 
tatgagataa tatagattgt attgaaaaaa aaaaaaaaaa aaaaaaaaaa aaactccga 1259 



<210> 79 

<211> 1420 

<212> DNA 

<213> Homo sapiens 

<400> 79 

acttcagagc cttggaagtc aacactgtca catgtcagct gaactgttcc gaccatggcc 60 
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actgtgactc gttcaccaaa cgctgtatct gtgacccttt ttggatggag aatttcatca 120 

aggtgcagct gagggatgga gacagcaact gtgagtggag cgtgttatat gttatcattg 180 

ctacctttgt cattgttgtt gccttgggaa tcctgtcttg gactgtgatc tgttgttgta 240 

agaggcaaaa aggaaaaccc aagaggaaaa gcaagtacaa gatcctggat gccacggatc 300 

aggaaagcct ggagctgaag ccaacctccc gagcaggtaa agaaaagaga atgtcactga 360 

gtggcctgaa ccaaagctca tggatactgg agatgaagaa ccagcaggag accccaggca 420 

tcaaacagaa aggccttttg ctaagtagca gcctgatgca ctccgagtca gagctggaca 480 

gcgatgatgc catctttaca tggccagacc gagagaaggg caaactcctg catggtcaga 540 

atggctctgt acccaacggc agacccctct gaaggccagg agcccgcggg aggagatcct 600 

gtagccacct ggtctgtctc ctcagggcag ggcccagcac actgcccggc cagtcctcct 660 

acctcccgag tctgcgggca gctgctgtcc cagcatctgc tggtcatttc gccctgacag 720 

tcccaaccag aacccctggg acttgaatcc agagacgtcc tccaggaacc cctcaacgaa 780 

gctgtgaatg aagaggtttc ctctttaaac ctgtctggtg ggcccccaga tatcctcacc 840 

tcagggcctc ctttttttgc aaactcctcc cctcccccga gggcagaccc agccagctgc 900 

taagctctgc agctccccag tggacagtgt cattgtgccc agagtgctgc aaggtgaggc 960 

ctgctgtgct gcccgcacac ctgagtgcaa aaccaagcac tgtgggcatg gtgtttccct 1020 

ctctggggta gagtacgccc tctcgctggg caaagaggaa gtggcacccc tcccctcacc 1080 

acagatgctg agatggtagc atagaaatga tggccgggcg cggtggctca cgcctgtaat 1140 

cccagcactt tgggaggccg aggcgggcgg atcatgaggt caggagatca agaccaccct 1200 

ggctaacacg gtgaaacccc atctctacta aaaataaaaa aaaaaattag ccgggtttgg 1260 

tggcgtatgc ctgtaatccc agctactcgg gaggctgagg caggagaatt gcttaaacct 1320 

gggaggtgga ggctgcagtg agccaagatc gtgccactgc actccagcct gagtgacaga 1380 

gcaagactcc gtcaaaaaaa aaaaaaaaaa aaaactcgag 1420 



<210> 80 
<211> 1183 
<212> DNA 

<213> Homo sapiens 



<400> 80 

acgcgtccgg atttttatct gccttttttt gtctggcagt caaactttca cagtccctgt 60 

taactcctgt ttcttcttaa ctttatttcc tagcagtaac tctgtgcata atccatattg 120 

ttcagagttt cactaagtaa gatgtaatac agcccactgc tgatttactg atgaaagaaa 180 

atcacttata agatgaaccc tgctgtaaga cagagatgtc tcttgttttg ttttcagcag 240 

aagctgatcc tgtctcattt tttcctgcta caggttcctc agtggtgtgc tgaatattgt 300 

ctttccatcc actaccagca cgggggcgtg atatgcacac aggtccacaa gcagactgtg 360 

gtccagctcg ccctgcgggt ggcggatgaa atggatgtta acattggtca tgaggttggc 420 

tacgtgatcc ctttcgagaa ctgctgtacc aacgaaacaa tcctgaggtt ggtjttgtggg 480 

gttcagtccg ctccctgctg atgattcttg gcttaggttc tacaattctg aaggagcatt 540 

attctggcat tctacctgtt aagcatctat gctgtgcagt agcaactggt ctctgtcatc 600 

agccagccag caacagttgc tttcccacac tggcatcatc tgggattcct tgtctaaatg 660 

tatcccatga ctcccattat cccctggaaa aagttaacaa cttgcttggc ccctcagaac 720 

cttcaagcgt gtgcttctgg agctatgcct catgcagggt ccacatcatt gcctgtgtgc 780 

aagccacatg gacacctgga gcacactgtg tgccctgtgc tttccacacc ctgtgcctgt 840 

acacctgccc ctccctgtgc tcagcatgtc cgggcccggc tagttcctcc tagtcactca 900 

gtatgcagtg tagcagccac ctactccagg aaggcttccc tgcccctcca gtaatacaca 960 

ttagaaaacc ctctgtgggg cttctggaaa acttggtgtc agcctgcatc atagcagctt 1020 

cgacagtgtt tctcaaactg tgctttgcag agtcttctat gttccaagga gacttctctg 1080 

tggctaccgc aagttgtggt atctcttctg tgcttagctt cattatgaga tttcctttga 1140 

agaaggattt ccaagagctt gaaagaagaa aaaaaaaaaa aaa 1183 
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<210> 81 

<211> 1881 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (6) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (8) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (48) 

<223> n equals a,t,9, or c 



60 



<400> 81 

gtaagncnga cgtcactata gggaaagctg gtacgcctgc aggtaccngg tccggaattc 

ccgggctttt ccatgtgtct tcattctgcc tgaagaaggc tttcccagga tgcacgtcct 120 

cagagggagc agcctatctc ccccaagctg gaggcggcag aggactggcc aagccccaac 180 

ctgcctccca gccaggctcc tccaggcctc tggtttagcg gagccccctg agcccaggcc 240 

tgtgtctagc cccagtggct cactgaactt tcagggcagt cagggggtcc tgcttagaag 300 

ccagtcacca gccctctgcc tgcagccatg gaagggggtg tgcacgtgcc tctgtgtgtg 360 

tggctgagtg tattctgcgc gtgtgtgtgg agggagggag ggaggggagc atggtgtctc 420 

ccgctccacc gccctttgtt gagccccatc agctgccccc ttttactttg cattgaacgg 480 

cctgtccaaa gatcctctct ctagggcagc agagagcttt ttgcacttta aaaaaaaaaa 540 

raaagaaaga aaggtcggaa tttcttttgg gtcaatattt ttaagtgtgt gaggagatgc 600 

tcagtagcag cagcctatgg caagagctta taaatgattg atgcaaattt gcactctgct 660 

ccccctctgt aaggatactg atagcacaac ctcttccccc caccccgccc cgccttttgg 720 

tcgtccatcc ctgtcccttt ctggccctct tcctgtagcc cagtctcagg ctttcctctt 780 

cctgaagccc tacagagtta gggaatggag cccaggcacc aggggtctaa agtgtgagcc 840 

actgagaaga gagacgccaa ctgcaccctt gccacttcca aagcaataga ggcagagt:gg 900 

tcccctcttt gccacctagg ccagttttga ccctggcatt aactggcctt agaagaaact 960 

ggatcctggt agggggtggc attttgtttg tttcttccaa tctgctgaat cttttgactg 1020 

caccttacaa acagcagtct gctcccatga ccctctgccc acttccattg gtctccaggc 1080 

cccaataatc tggggttgaa actttgagga aatgccagtg acttattcca gagtgcctca 1140 

gttaggggaa cttctctgta aagaaccctg ggtattgagc aaaaacctta ttatcgttaa 1200 

tgacctataa ttggaagctt cctgcctttt tctttggttg ctcctgtgga aaatactgaa 1260 

aagattactt tgttttattt tgttgtcttt ttataaaagg ggaggtggag agaccccttc 1320 

agagcaggga ttgtgccggg agagtgcctc tgactttggg acatttcatc cacagaaatt 1380 

tccaagccaa tggtttcttt tgggttttgg tttttatgtt tgttttttgg ggtttggaaa 1440 

aacatgcatt tttaccgtgc acgtaaattg gtcagcagaa aagggagccc agaaaaggca 1500 

gcagatggac catgcccttg ctgggttttc cttttctttg ggactgtgag gggaaatggt 1560 

ttttagaggt gagggttggt ccatgtggag gaaagaagtg tctctgttgg gggacagagg 1620 

aacctgggga gtccatcgca tgtcctacaa tctgctctta gacacggcct tgccaggaga 1680 
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gcctgccctc agactgcagg accagaaccc ctgcctccat ctttccaagc accggggcga 1740 

aaaaccacaa aggaaaggaa gaaaatttat atatatataa tataaaatca cttggtgatt 1800 

aaaaaaataa ctgctccata aataaaactc ctaaagtcac ttatgtttaa aaaaaaaaaa 1860 

aaaaaaaaaa agggcggccg c 1881 



<210> 82 

<211> 1433 

<212> DNA 

<213> Homo sapiens 

<400> 82 

cccggagccg tggacgccct acagctgaga aggggaccca aggggtcggc cgcggccaag 60 

gcccctagga ccgccgcccc agctcacgct gccgacggca ttatkagaca ttctgcgtca 120 

ggtccgggct cctggacttc gcctttcccg agccctggag gtggggagaa aaggttcacc 180 

aatttttaaa atccaaatat atctcatggt acagtggaag aactggccag agagtctgga 240 

agtttgggtt ctggtcctgg ctgtgccact gactcactgt gaccttggga tcttgtgctg 300 

tgaagacatt tcccaagtgc ttcatgttag ccagcaaatc tgacccacaa ggcctggaaa 360 

gaggtgattg ttaggttgcg cagaggtggt cttatccagc tcagcttccc ctgggaccca 420 

ccgtgggacc tgaggcagaa ctggggtgga cttggcctcc tccatggcac accggctgca 480 

gatacgactg ctgacgtggg atgtgaagga cacgctgctc aggctccgcc accccttagg 540 

ggaggcctat gccaccaagg cccgggccca tgggctggag gtggagccct cagccctgga 600 

acaaggcttc aggcaggcat acagggctca gagccacagc ttccccaact acggcctgag 660 

ccacggccta acctcccgcc agtggtggct ggatgtggtc ctgcagacct tccacctggc 720 

gggtgtccag gatgctcagg ctgtagcccc catcgctgaa cagctttata aagacttcag 780 

ccacccctgc acctggcagg tgttggatgg ggctgaggac accctgaggg agtgccgcac 840 

acggggtctg agactggcag tgatctccaa ctttgaccga cggctagagg gcatcctggr 900 

gggccttggc ctgcgtgaac acttcgactt tgtgctgacc tccgaggctg ctggctggcc 960 

caagccggac ccccgcattt tccaggaggc cttgcggctt gctcatatgg aaccagtagt 1020 

ggcagcccat gttggggata attacctctg cgattaccag gggcctcggg ctgtgggcat 1080 

gcacagcttc ctggtggttg gcccacaggc actggacccc gtggtcaggg attctgtacc 1140 

taaagaacac atcctcccct ctctggccca tctcctgcct gcccttgact gcctagaggg 1200 

ctcaactcca gggctttgag gccagtgagg gaagtggctg gccctaggcc atggagaaaa 1260 

ccttaaacaa accctggaga cagggagccc cttctttctc cacagctctg gacctttccc 1320 

cctctcctgc ggcctttgtc acctactgtg ataataaagc agtgagtgct gagctctcac 1380 

ccttccccca ctaaaaaaaa aaaaaaaaaa actcgagggg gggcccggta ccc 1433 



<210> 83 ^'C 
<211> 2454 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2317) 

<223> n equals a,t,g, or c 
<400> 83 

ggtcgaccca cgcgtccgct tccatgtcaa atgtatgact gttatttctt cttctggaag 60 
agcctacctg gacgtagaca ttactctgtc ctcagaagct ttccataatt acatgaatgc 120 
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tgccatggtg cacatcaaca gggccctgaa actcattatt cgtctctttc tggtagaaga 180 

tctggttgac tccttgaagc tggctgtctt catgtggctg atgacctatg ttggtgctgt 240 

ttttaacgga atcacccttc taattcttgc tgaactgctc attttcagtg tcccgattgt 300 

ctatgagaag tacaagaccc agattgatca ctatgttggc atcgcccgag atcagaccaa 360 

gtcaattgtt gaaaagatcc aagcaaaact ccctggaatc gccaaaaaaa aggcagaata 42 0 

agtacatgga aaccagaaat gcaacagtta ctaaaacacc atttaatagt tataacgtcg 480 

ttacttgtac tatgaaggaa aatactcagt gtcagcttga gcctgcattc caagcttttt 540 

ttttaatttg gtgttttctc ccatcctttc cctttaaccc tcagtatcaa gcacaaaaat 600 

tgatggactg ataaaagaac tatcttagaa ctcagaagaa gaaagaatca aattcatagg 660 

ataagtcaat accttaatgg tggtagagcc tttacctgta gcttgaaagg ggaaagattg 720 

gaggtaagag agaaaatgaa agaacacctc tgggtccttc tgtccagttt tcagcactag 780 

tcttactcag ctatccatta tagttttgcc cttaagaagt catgattaac ttatgaaaaa 840 

attatttggg gacaggagtg tgataccttc cttggttttt ttttgcagcc ctcaaatcct 900 

atcttcctgc cccacaatgt gagcagctac ccctgatact ccttttcttt aatgatttaa 960 

ctatcaactt gataaataac ttataggtga tagtgataat tcctgattcc aagaatgcca 1020 

tctgataaaa aagaatagaa atggaaagtg ggactgagag ggagtcagca ggcatgctgc 1080 

ggtggcggtc actccctctg ccactatccc cagggaagga aaggctccgc catttgggaa 114 0 

agtggtttct acgtcactgg acaccggttc tgagcattag tttgagaact cgttcccgaa 1200 

tgtgctttcc tccctctccc ctgcccacct caagtttaat aaataaggtt gtacttttct 1260 

tactataaaa taaatgtctg taactgctgt gcactgctgt aaacttgtta gagaaaaaaa 1320 

taacctgcat gtgggctcct cagttattga gtttttgtga tcctatctca gtctgggggg 1380 

gaacattctc aagaggtgaa atacagaaag cctttttttc ttgatctttt cccgagattc 1440 

aaatctccga ttcccatttg ggggcaagtt tttttcttca ccttcaatat gagaattcag 1500 

cgaacttgaa agaaaaatca tctgtgagtt ccttcaggtt ctcactcata gtcatgatcc 1560 

ttcagaggga atatgcactg gcgagtttaa agtaagggct atgatatttg atggtcccaa 1620 

agtacggcag ctgcaaaaag tagtggaagg aaattgtcta cgtgtcttgg aaaaattagt 1680 

taggaatttg gatgggtaaa aggtaccctt gccttactcc atcttatttt cttagccccc 1740 

tttgagtgtt ttaactggtt tcatgtccta gtaggaagtg cattctccat cctcatcctc 1800 

tgccctccca ggaagtcagt gattgtcttt ttgggcttcc cctccaaagg accttctgca 1860 

gtggaagtgc cacatccagt tcttttcttt tgttgctgct gtgtttagat aattgaagag 1920 

atctttgtgc cacacaggat tttttttttt tttaagaaaa acctatagat gaaaaattac 1980 

taatgaaact gtgtgtacgt gtctgtgcgt gcaacataaa aatacagtag cacctaagga 2040 

gcttgaatct tggttcctgt aaaatttcaa attgatgtgg tattaataaa aaaaaaaaaa 2100 

acacaaaaaa aaaaaaaaaa agggcggccg ctctagagga tccaagctta cgtacgcgtg 2160 

catgcgacgt catagctctt ctatagtgtc acctaaattc aattcactgg ccgtcgtttt 2220 

acaacgtcgt gactgggaaa accctggcgt tacccaactt aatcgccttg cagcacatcc 2280 

ccctttcgcc agctggcgta atagcgaaga ggcccgnacc gatcgscctt cccaacagtt 2340 

gcgcagcctg aatggcraat gggacgcgcc ctgtagcggc gcattaagcg cggcggktgt 2400 

ggtggttacc cgcagcgtga ccgttacact tgccagtggc cctagcggcc cgct ^-^245^ 



<210> 84 

<211> 1775 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (820) 

<223> n equals a,t,g, or c 
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180 
240 



<400> 84 

gcggcgcggg tgggggttgt gcgttttacg caggctgtgg cagcgacgcg gtccccagcc 60 

tgggtaaaga tggccccatg gcccccgaag ggcctagtcc cagctgtgct ctggggcctc 120 
agcctcttcc tcaacctccc aggacctatc tggctccagc cctctccacc tccccagtct 
tctcccccgc ctcagcccca tccgtgtcat acctgccggg gactggttga cagctttaac 

aagggcctgg agagaaccat ccgggacaac tttggaggtg gaaacactgc ctgggaggaa 300 

gagaatttgt ccaaatacaa agacagtgag acccgcctgg tagaggtgct ggagggtgtg 360 

tgcagcaagt cagacttcga gtgccaccgc ctgctggagc tgagtgagga gctggtggag 420 

agctggtggt ttcacaagca gcaggaggcc ccggacctct tccagtggct gtgctcagat 480 

tccctgaagc tctgctgccc cgcaggcacc ttcgggccct cctgccttcc ctgtcctggg 540 

ggaacagaga ggccctgcgg tggctacggg cagtgtgaag gagaagggac acgagggggc 600 

agcgggcact gtgactgcca agccggctac gggggtgagg cctgtggcca gtgtggcctt 660 

ggctactttg aggcagaacg caacgccagc catctggtat gttcggcttg ttttggcccc 720 

tgtgcccgat gctcaggacc tgaggaatca aactgtttgc aatgcaagaa gggctgggcc 780 

ctgcatcacc tcaagtgtgt agactgtgcc aaggcctgcn taggctgcat gggggcaggg 840 

ccaggtcgct gtaagaagtg tagccctggc tatcagcagg tgggctccaa gtgtctcgat 900 

gtggatgagt gtgagacaga ggtgtgtccg ggagagaaca agcagtgtga aaacaccgag 960 

ggcggttatc gctgcatctg tgccgagggc tacaagcaga tggaaggcat ctgtgtgaag 1020 

gagcagatcc cagagtcagc aggcttcttc tcagagatga cagaagacga gttggtggtg 1080 

ctgcagcaga tgttctttgg catcatcatc tgtgcactgg ccacgctggc tgctaagggc 1140 

gacttggtgt tcaccgccat cttcattggg gctgtggcgg ccatgactgg ctactggttg 1200 

tcagagcgca gtgaccgtgt gctggagggc ttcatcaagg gcagataatc gcggccacca 1260 

cctgtaggac ctcctcccac ccacgctgcc cccagagctt gggctgccct cctgctggac 1320 

actcaggaca gcttggttta tttttgagag tggggtaagc acccctacct gccttacaga 1380 

gcagcccagg tacccaggcc cgggcagaca aggcccctgg ggtaaaaagt agccctgaag 1440 

gtggatacca tgagctcttc acctggcggg gactggcagg cttcacaatg tgtgaatttc 1500 

aaaagttttt ccttaatggt ggctgctaga gctttggccc ctgcttagga ttaggtggtc 1560 

ctcacagggg tggggccatc acagctccct cctgccagct gcatgctgcc agttcctgtt 1620 

ctgtgttcac cacatcccca caccccattg ccacttattt attcatctca ggaaataaag 1680 

aaaggtcttg gaaagttaaa aaaaaaaaaa aaaaaaaaaa aaaaaactcg agggggggcc 1740 

cgtacccaat cgccctatga tgtagtcgta ttaca 1775 



<210> 85 

<211> 1379 

<212> DNA 

<213> Homo sapiens 

<400> 85 

gcggcgcggg tgggggttgt gcgttttacg caggctgtgg cagcgacgcg gtccccagcc 60 

tgggtaaaga tggccccatg gcccccgaag gcctagtccc agctgtgctc tggggcctca 120 

gcctcttcct caacctccca ggacctatct ggctccagcc ctctccacct ccccagtctt 180 

ctcccccgcc tcagccccat ccgtgtcata cctgccgggg actggttgac agctttaaca 240 

agggcctgga gagaaccatc cgggacaact ttggaggtgg aaacactgcc tgggaggaag 300 

agaatttgtc caaatacaaa gacagtgaga cccgcctggt agaggtgctg gagggtgtgt 360 

gcagcaagtc agacttcgag tgccaccgcc tgctggagct gagtgaggag ctggtggaga 420 

gctggtggtt tcacaagcag caggaggccc cggacctctt ccagtggctg tgctcagatt 480 

ccctgaagct ctgctgcccc gcaggcacct tcgggccctc ctgccttccc tgtcctgggg 540 

gaacagagag gccctgcggt ggctacgggc agtgtgaagg agaagggaca cgagggggca 600 

gcgggcactg tgactgccaa gccggctacg ggggtgaggc ctgtggccag tgtggccttg 660 

gctactttga ggcagaacgc aacgccagcc atctggtatg ttcggcttgt tttggcccct 720 
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gtgcccgatg ctcaggacct gaggaatcaa actgtttgca atgcaagaag ggctgggccc 780 

tgcatcacct caagtgtgta gacattgatg agtgtggcac agagggagcc aactgtggag 84 0 

ctgaccaatt ctgcgtgaac actgagggct cctatgagtg ccgagactgt gccaaggcct 900 

gcctaggctg catgggggca gggccaggtc gctgtaagaa gtgtagccct ggctatcagc 960 

aggtgggctc caagtgtctc gatgtggatg agtgtgagac agaggtgtgt ccgggagaga 1020 

acaagcagtg tgaaaacacc gagggcggtt atcgctgcat ctgtgccgag ggctacaagc 1080 

agatggaagg catctgtgtg aaggagcaga tcccaggtgc attccccatc ttaactgatt 1140 

taacccctga aacaacccga cgctggaagt tgggttctca tccccactct acatatgtaa 1200 

aaatgaagat gcagagagat gaagctactt tcccagggct atatggcaag caagtcgcaa 1260 

agctgggatc ccaatccaga cagtctgacc gtggaacgag actcatacac gtaataaatg 1320 

ctctgccccc aacttgtcca ccacaaaaaa aaaaaaaaaa aaaaaaaaag ggcggccgc 1379 



<210> 86 

<211> 700 

<212> DNA 

<213> Homo sapiens 

<400> 86 

ccacgcgtcc ggtccttgct tatgttttgg gagacccagc catctaccaa agcctgaagg 60 

cacagaatgc gtattctcgt cactgtcctt tctatgtcag cattcagagt tactggctgt 120 

catttttcat ggtgatgatt ttatttgtag ctttcataac ctgttgggaa gaagttacta 180 

ctttggtaca ggctatcagg ataacttcct atatgaatga aactatctta tattttcctt 240 
tttcatccca ctccagttat actgtgagat ctaaaaaaat attcttatcc aagctcattg 
tctgttttct cagtacctgg ttaccatttg tactacttca ggtaatcatt gttttactta 

aagttcagat tccagcatat attgagatga atattccctg gttatacttt gtcaatagtt 420 

ttctcattgc tacagtgt'at tggtttaatt gtcacaagct taatttaaaa gacattggat 480 

tacctttgga tccatttgtc aactggaagt gctgcttcat tccacttaca attcctaatc 540 

ttgagcaaat tgaaaagcct atatcaataa tgatttgtta atattattaa ttaaaagtta 600 

cagctgtcat aagatcataa ttttatgaac agaaagaact caggacatat taaaaaataa 660 

actgaactaa aacaaaaaaa . aaaaaaaaaa aaaaaaaaaa 700 



300 
360 



<210> 87 

<211> 263 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (263) 

<223> Xaa equals stop translation 
<400> 87 

Met Arg Leu Arg Leu Arg Leu Leu Ala Leu Leu Leu Leu Leu Leu Ala 
15 10 15 

Pro Pro Ala Arg Ala Pro Lys Pro Ser Ala Gin Asp Val Ser Leu Gly 
20 25 30 

Val Asp Trp Leu Thr Arg Tyr Gly Tyr Leu Pro Pro Pro His Pro Ala 
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35 



40 



45 



Gin Ala Gin Leu Gin Ser Pro Glu Lys Leu Arg Asp Ala lie Lys Val 
50 55 60 

Met Gin Arg Phe Ala Gly Leu Pro Glu Thr Gly Arg Met Asp Pro Gly 
65 70 75 80 

Thr Val Ala Thr Met Arg Lys Pro Arg Cys Ser Leu Pro Asp Val Leu 
85 90 95 

Gly val Ala Gly Leu Val Arg Arg Gly Arg Arg Tyr Ala Leu Ser Gly 
100 105 110 

Ser Val Trp Lys Lys Arg Thr Leu Thr Trp Arg val Arg Ser Phe Pro 
115 120 125 

Gin Ser Ser Gin Leu ser Gin Glu Thr Val Arg Val Leu Met Ser Tyr 
130 135 140 

Ala Leu Met Ala Trp Gly Met Glu Ser Gly Leu Thr Phe His Glu Val 
145 150 155 160 

Asp Ser Pro Gin Gly Gin Glu Pro Asp lie Leu lie Asp Phe Ala Arg 
165 170 175 

Ala Phe His Gin Asp Ser Tyr Pro Phe Asp Gly Leu Gly Gly Thr Leu 
180 185 190 

Ala His Ala Phe Phe Pro Gly Glu His Pro lie Ser Gly Asp Thr His 
195 200 205 

Phe Asp Asp Glu Glu Thr Trp Thr Phe Gly Ser Lys Asp Gly Glu Gly 
210 215 220 

Thr Asp Leu Phe Ala Val Ala Val His Glu Phe Gly His Ala Leu Gly 
225 230 235 240 



Leu Gly His Ser Ser Ala Pro Asn Ser He Met Arg Pro Phe Tyr Gin 
245 250 255 



Gly Pro Val Gly Arg Pro Xaa 
260 



<210> 88 
<211> 206 
<212> PRT 

<213> Homo sapiens 
<220> 
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<221> SITE 
<222> (206) 

<223> Xaa equals stop translation 
<400> 88 

Met Gly Thr Ala Gly Ala Met Gin Leu Cys Trp Val He Leu Gly Phe 
15 10 15 

Leu Leu Phe Arg Gly His Asn Ser Gin Pro Thr Met Thr Gin Thr Ser 
20 25 30 

Ser Ser Gin Gly Gly Leu Gly Gly Leu Ser Leu Thr Thr Glu Pro Val 
35 40 45 

Ser Ser Asn Pro Gly Tyr He Pro Ser Ser Glu Ala Asn Arg Pro Ser 
50 55 60 

His Leu Ser Ser Thr Gly Thr Pro Gly Ala Gly val Pro Ser Ser Gly 
65 70 75 80 

Arg Asp Gly Gly Thr Ser Arg Asp Thr Phe Gin Thr Val Pro Pro Asn 
85 90 95 

Ser Thr Thr Met Ser Leu Ser Met Arg. Glu Asp Ala Thr He Leu. Pro 
100 105 110 

Ser Pro Thr Ser Glu Thr Val Leu Thr Val Ala Ala Phe Gly Val He 
115 120 125 

Ser Phe He Val He Leu Val Val Val Val He He Leu Val Gly Val 
130 135 140 

Val Ser Leu Arg Phe Lys Cys Arg Lys Ser Lys Glu Ser Glu Asp Pro 
145 150 155 160 

Gin Lys Pro Gly Ser Ser Gly Leu Ser Glu Ser Cys Ser Thr Ala Asn 
165 170 175 

Gly Glu Lys Asp Ser He Thr Leu He Ser Met Lys Asn He Asn Met 
180 185 190 

Asn Asn Gly Lys Gin Ser Leu Ser Ala Glu Lys Val Leu Xaa 
195 200 205 



<210> 89 
<211> 673 
<212> PRT 

<213> Homo sapiens 



<220> 
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<221> SITE 

<222> (673) 

<223> Xaa equals stop translation 
<400> 89 

Met Cys Ser Arg Val Pro Leu Leu Leu Pro Leu Leu Leu Leu Leu Ala 
15 10 15 

Leu Gly Pro Gly Val Gin Gly Cys Pro Ser Gly Cys Gin Cys Ser Gin 
20 25 30 

Pro Gin Thr Val Phe Cys Thr Ala Arg Gin Gly Thr Thr Val Pro Arg 
35 40 45 

Asp Val Pro Pro Asp Thr Val Gly Leu Tyr Val Phe Glu Asn Gly lie 
50 55 60 

Thr Met Leu Asp Ala Gly Ser Phe Ala Gly Leu Pro Gly Leu Gin Leu 
65 70 75 ' 80 

Leu Asp Leu Ser Gin Asn Gin lie Ala Ser Leu Pro Ser Gly Val Phe 
85 90 95 

Gin Pro Leu Ala Asn Leu Ser Asn Leu Asp Leu Thr Ala Asn Arg Leu 
100 105 110 

His Glu lie Thr Asn Glu Thr Phe Arg Gly Leu Arg Arg Leu Glu Arg 
115 120 125 

Leu Tyr Leu Gly Lys Asn Arg lie Arg His lie Gin Pro Gly Ala Phe 
130 135 140 

Asp Thr Leu Asp Arg Leu Leu Glu Leu Lys Leu Gin Asp Asn Glu Leu 
145 150 155 160 

Arg Ala Leu Pro Pro Leu Arg Leu Pro Arg Leu Leu Leu Leu Asp Leu 
165 170 175 

Ser tHis Asn Ser Leu Leu Ala Leu Glu Pro Gly lie Leu Asp Thr Ala 
180 185 190 

Asn Val Glu Ala Leu Arg Leu Ala Gly Leu Gly Leu Gin Gin Leu Asp 
195 200 205 

Glu Gly Leu Phe Ser Arg Leu Arg Asn Leu His Asp Leu Asp Val Ser 
210 215 220 

Asp Asn Gin Leu Glu Arg Val Pro Pro Val lie Arg Gly Leu Arg Gly 
225 230 235 240 



Leu Thr Arg Leu Arg Leu Ala Gly Asn Thr Arg lie Ala Gin Leu Arg 
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245 250 255 

Pro Glu Asp Leu Ala Gly Leu Ala Ala Leu Gin Glu Leu Asp val Ser 
260 265 270 

Asn Leu Ser Leu Gin Ala Leu Pro Gly Asp Leu Ser Gly Leu Phe Pro 
275 280 285 

Arg Leu Arg Leu Leu Ala Ala Ala Arg Asn Pro Phe Asn Cys Val Cys 
290 295 300 

Pro Leu Ser Trp Phe Gly Pro Trp Val Arg Glu Ser His Val Thr Leu 
305 310 315 320 

Ala Ser Pro Glu Glu Thr Arg Cys His Phe Pro Pro Lys Asn Ala Gly 
325 330 335 

Arg Leu Leu Leu Glu Leu Asp Tyr Ala Asp Phe Gly Cys Pro Ala Thr 
340 345 350 

Thr Thr Thr Ala Thr Val Pro Thr Thr Arg Pro Val Val Arg Glu Pro 
355 360 365 

Thr Ala Leu Ser Ser Ser Leu Ala Pro Thr Trp Leu Ser Pro Thr Ala 
370 375 380 

Pro Ala Thr Glu Ala Pro Ser Pro Pro Ser Thr Ala Pro Pro Thr Val 
385 390 395 400 

Gly Pro Val Pro Gin Pro Gin Asp Cys Pro Pro Ser Thr Cys Leu Asn 
405 410 415 

Gly Gly Thr Cys His Leu Gly Thr Arg His His Leu Ala Cys Leu Cys 
420 425 430 

Pro Glu Gly Phe Thr Gly Leu Tyr Cys Glu Ser Gin Met Gly Gin Gly 
435 440 445 

Thr Arg . Pro Ser Pro Thr Pro Val Thr Pro Arg Pro Pro Arg Ser Leu 
450 455 460 

Thr Leu Gly lie Glu Pro Val Ser Pro Thr Ser Leu Arg Val Gly Leu 
465 470 475 480 

Gin Arg Tyr Leu Gin Gly Ser Ser Val Gin Leu Arg Ser Leu Arg Leu 
485 490 495 

Thr Tyr Arg Asn Leu Ser Gly Pro Asp Lys Arg Leu Val Thr Leu Arg 
500 505 510 



Leu Pro Ala Ser Leu Ala Glu Tyr Thr Val Thr Gin Leu Arg Pro Asn 
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515 520 525 

Ala Thr Tyr Ser Val Cys Val Met Pro Leu Gly Pro Gly Arg Val Pro 
530 535 540 

Glu Gly Glu Glu Ala Cys Gly Glu Ala His Thr Pro Pro Ala val His 
545 550 555 560 

Ser Asn His Ala Pro Val Thr Gin Ala Arg Glu Gly Asn Leu Pro Leu 
565 570 575 

Leu lie Ala Pro Ala Leu Ala Ala Val Leu Leu Ala Ala Leu Ala Ala 
580 585 590 

Val Gly Ala Ala Tyr Cys Val Arg Arg Gly Arg Ala Met Ala Ala Ala 
595 600 605 

Ala Gin Asp Lys Gly Gin Val Gly Pro Gly Ala Gly Pro Leu Glu Leu 
610 615 620 

Glu Gly val Lys Val Pro Leu Glu Pro Gly Pro Lys Ala Thr Glu Ala 
625 630 635 640 

Val Glu Arg Pro Cys Pro Ala Gly Leu Ser Val Lys Cys His Ser Trp 
645 650 655 

Ala Ser Lys Ala Trp Pro Gin Ser Pro Leu His Ala Lys Pro Tyr lie 
660 665 670 

Xaa 



<210> 90 
<2H> 387 
<212> PRT 

<213> Homo sapiens 

<220> v: 
<221> SITE 
<222> (387) 

<223> Xaa equals stop translation 
<400> 90 

Met Lys Phe Gin Gly Pro Leu Ala Cys Leu Leu Leu Ala Leu Cys Leu 
15 10 15 

Gly Ser Gly Glu Ala Gly Pro Leu Gin Ser Gly Glu Glu Ser Thr Gly 
20 25 30 

Thr Asn lie Gly Glu Ala Leu Gly His Gly Leu Gly Asp Ala Leu Ser 



i 
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35 40 45 

Glu Gly Val Gly Lys Ala He Gly Lys Glu Ala Gly Gly Ala Ala Gly 
50 55 60 

Ser Lys Val Ser Glu Ala Leu Gly Gin Gly Thr Arg Glu Ala Val Gly 
65 70 75 80 

Thr Gly Val Arg Gin Val Pro Gly Phe Gly Ala Ala Asp Ala Leu Gly 
85 90 95 

Asn Arg Val Gly Glu Ala Ala His Ala Leu Gly Asn Thr Gly His Glu 
100 105 110 

He Gly Arg Gin Ala Glu Asp Val He Arg His Gly Ala Asp Ala Val 
115 120 125 

Arg Gly Ser Trp Gin Gly Val Pro Gly His Asn Gly Ala Trp Glu Thr 
130 135 140 

Ser Gly Gly His Gly He Phe Gly Ser Gin Gly Gly Leu Gly Gly Gin 
145 150 155 160 

Gly Gin Gly Asn Pro Gly Gly Leu Gly Thr Pro Trp Val His Gly Tyr 
165 170 175 

Pro Gly Asn Ser Ala Gly Ser Phe Gly Met Asn Pro Gin Gly Ala Pro 
180 185 190 

Trp Gly Gin Gly Gly Asn Gly Gly Pro Pro Asn Phe Gly Thr Asn Thr 
195 200 205 

Gin Gly Ala Val Ala Gin Pro Gly Tyr Gly Ser Val Arg Ala Ser Asn 
210 215 220 

Gin Asn Glu Gly Cys Thr Asn Pro Pro Pro Ser Gly Ser Gly Gly Gly 
225 230 235 240 

Ser Ser Asn Ser Gly Gly Gly Ser Gly Ser Gin Ser Gly Ser Ser Gly 
245 250 255 

Ser Gly Ser Asn Gly Asp Asn Asn Asn Gly Ser Ser Ser Gly Gly Ser 
260 265 270 

Ser Ser Gly Ser Ser Ser Gly Gly Ser Ser Gly Gly Ser Ser Gly Gly 
275 280 285 

Ser Ser Gly Asn Ser Gly Gly Ser Arg Gly Asp Ser Gly Ser Glu Ser 
290 295 300 



Ser Trp Gly Ser Ser Thr Gly Ser Ser Ser Gly Asn His Gly Gly Ser 
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305 310 315 320 

Gly Gly Gly Asn Gly His Lys Pro Gly Cys Glu Lys Pro Gly Asn Glu 
325 330 335 

Ala Arg Gly Ser Gly Glu Ser Gly He Gin Asn Ser Glu Thr Ser Pro 
340 345 350 

Gly Met Phe Asn Phe Asp Thr Phe Trp Lys Asn Phe Lys Ser Lys Leu 
355 360 365 

Gly Phe He Asn Trp Asp Ala He Asn Lys Asp Gin Arg Ser Ser Arg 
370 375 380 

He Pro Xaa 
385 



<210> 91 
<211> 96 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (96) 

<223> Xaa equals stop translation 
<400> 91 

Met Thr Leu Ala Leu Ala Tyr Leu Leu Ala Leu Pro Gin Val Leu Asp 
15 10 15 

Ala Asn Arg Cys Phe Glu Lys Gin Ser Pro Ser Ala Leu Ser Leu Gin 
20 25 30 

Leu Ala Ala Tyr Tyr Tyr Ser Leu Gin He Tyr Ala Arg Leu Ala Pro 
35 40 45 

Cys Phe Arg Asp Lys Cys His Pro Leu Tyr Arg Glu Leu He Thr Tyr 
50 55 60 

val Ser Arg Met Tyr Ser Lys Trp Gin Ala Ala Leu Gly Phe Pro Val 
65 70 75 80 

Phe Asp Lys val Ala Ser Pro Gly He Ser Trp Arg Thr val val Xaa 
85 90 95 



0 
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<210> 92 
<211> 121 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (121) 

<223> Xaa equals stop translation 
<400> 92 

Met Leu Asn Leu Gly Ser Trp Pro Gly Leu Val Ala Ala Ser Leu Phe 
15 10 15 

Leu Leu Lys Gly Val Phe Ser Leu Phe Val Gin Leu Leu Lys Asn Pro 
20 25 30 

Leu Gin His Pro Arg Asn Arg Ala Thr His Leu Leu Ala Thr Pro Gly 
35 40 45 

Ala Arg Val Leu Gin Glu His Leu Ser He His Pro Val Cys His Gin 
50 55 60 

Ser His Pro Pro Glu Ala Pro Leu Leu Pro Pro Ser Thr Arg Ala Ser 
65 70 75 80 

Leu Gin Ala Ser Pro Pro Pro Pro Pro Ser Ser Gin His Pro Gly Gly 
85 90 95 

Thr Pro Ala Ala Cys Leu Gin Ser Lys Leu Pro He Thr His Arg Arg 
100 105 110 

Ser Pro Leu Arg Arg Pro Arg His xaa 
115 120 



<210> 93 
.<211> 122 

<212> PRT ;V 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (122) 

<223> Xaa equals stop translation 
<400> 93 

Met Cys Phe Leu Met He Phe Thr Phe Leu Val Cys Trp Met Pro Tyr 
15 10 15 



He Val He Cys Phe Leu Val Val Asn Gly His Gly His Leu Val Thr 
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20 

Pro Thr lie Ser lie Val Ser Tyr 
35 40 

Tyr Asn Pro Val lie Tyr Val Phe 
50 55 

Leu Leu Gin Leu Leu Cys Leu Arg 
65 70 

Lys Asp Leu Pro Ala Ala Gly Ser 
85 

Met Ser Gin Lys Asp Gly Asp Arg 
100 

Phe Phe His His Phe Tyr His His 
115 120 



25 30 

Leu Phe Ala Lys Ser Asn Thr Val 
45 

Met lie Arg Lys Phe Arg Arg Ser 
60 

Leu Leu Arg Cys Gin Arg Pro Ala 
75 80 

Glu Met Gin lie Arg Pro lie Val 
90 95 

Pro Lys Lys Ser Asp Phe Gin Leu 
105 110 

Gin Xaa 



<210> 94 
<211> 102 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (102) 

<223> Xaa equals stop translation 
<400> 94 

Met Lys Gin Arg Leu Arg Gly Gin Gin Gly Phe Gin Leu Asp Val Cys 
1 5 10 15 

Val Ala Cys Thr Leu Leu Phe Leu Leu Leu Thr Val Asn Ser Gly Val 
20 25 30 

Thr Ser Arg Glu Gin Leu Gly Cys Ser Arg Pro Ser Pro Ala Gin Gly 
35 40 45 

Glu Gly Arg Gly Thr Cys Ser Ser Glu Gin Pro Glu Gly Gly Gly Arg 
50 55 60 

Ser Glu Val Val Glu Trp Phe Val Tyr Leu Thr Gly Leu Lys Gly Pro 
65 70 75 80 

Ser Val Phe Val val Cys Phe Val Ser Cys Phe Ser Asp Arg Ser lie 
85 90 95 

Thr Thr Asp Leu Leu xaa 



wo 00/61623 PCT/USOO/08979 



73 



100 



<210> 95 
<211> 186 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (186) 

<223> Xaa equals stop translation 
<400> 95 

Met Lys Phe Thr lie Val Phe Ala Gly Leu Leu Gly Val Phe Leu Ala 
15 10 15 

Pro Ala Leu Ala Asn Tyr Asn He Asn Val Asn Asp Asp Asn Asn Asn 
20 25 30 

Ala Gly Ser Gly Gin Gin Ser Val Ser Val Asn Asn Glu His Asn Val 
35 40 45 

Ala Asn Val Asp Asn Asn Asn Gly Trp Asp Ser Trp Asn Ser He Trp 
50 55 60 

Asp Tyr Gly Asn Gly Phe Ala Ala Thr Arg Leu Phe Gin Lys Lys Thr 
65 70 75 80 

Cys He val His Lys Met Asn Lys Glu Val Met Pro Ser He Gin Ser 
85 90 95 

Leu Asp Ala Leu Val Lys Glu Lys Lys Leu Gin Gly Lys Gly Pro Gly 
100 105 110 

Gly Pro Pro Pro Lys Gly Leu Met Tyr Ser Val Asn Pro Asn Lys Val 
115 . 120 125 

Asp Asp Leu Ser Lys Phe Gly Jtys Asn He Ala Asn Met Cys Arg Gly 
130 135 140 

He Pro Thr Tyr Met Ala Glu Glu Met Gin Glu Ala Ser Leu Phe Phe 
145 150 155 160 

Tyr Ser Gly Thr Cys Tyr Thr Thr Ser Val. Leu Trp He Val Asp He 
165 170 175 



Ser Phe Cys Gly Asp Thr Val Glu Asn Xaa 
180 185 
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<210> 96 
<211> 232 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (232) 

<223> Xaa equals stop translation 
<400> 96 

Met Ser Arg Ala Met Ala Leu Phe Phe Val Leu Cys Trp lie Gin Gly 
15 10 15 

Tyr Ser Gin Gin Lys Ser Leu Asn Asn Ala Ala Phe Ala Ser Gly Ser 
20 25 30 

Asn Glu Arg Glu Glu His Leu Ala Lys lie Phe Asp Glu lie Leu Leu 
35 40 45 

Gin val Phe Pro Lys Phe Pro Tyr Asp Pro Ser Phe Asn Glu Ala Thr 
50 55 60 

Ala Val Arg Ser lie Thr Lys Thr Asp Met Arg Lys Gly Thr Ser lie 
65 70 75 80 

Ala Trp Asn Ser Pro Lys Pro Glu Tyr Phe Leu Gly Ser Val Asp Lys 
85 90 95 

He Pro Asp Lys Asp His Leu Ser Glu Glu Lys Asn Phe Lys Glu Ser 
100 105 110 

Cys Leu Phe Asp Arg Asp Leu Arg Glu Gin Leu Thr Thr lie Asp Lys 
115 120 125 

Glu Thr Leu Gin Gly Ala Ala Lys Pro Asp Ala His Phe Arg Thr Met 
130 135 140 

Pro Cys Gly Gin Leu Leu His Phei^Leu Gin Arg Asn Thr He He Ala 
145 150 155 160 

Thr Val Ser Gly Val Ala He Leu Met Ala He Val Leu Leu Leu Leu 
165 170 175 

Gly Leu Ala Ser Tyr He Arg Lys Lys Gin Pro Ser Ser Pro Leu Ala 
180 185 190 

Asn Thr Thr Tyr Asn He Phe He Met Asp Gly Lys Thr Trp Trp His 
195 200 205 



Asn ser Glu Glu Lys Asn Phe Thr Lys Leu Ala Lys Lys Gin Lys Gin 
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210 215 220 



Leu Lys Ser Ser Ser Cys Val Xaa 
225 230 



<210> 97 
<211> 137 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (137) 

<223> Xaa equals stop translation 
<400> 97 

Met Ala Ser Leu Gly Leu Leu Leu Leu Leu Leu Leu Thr Ala Leu Pro 
1 5 10 15 • 

Pro Leu Trp Ser Ser Ser Leu Pro Gly Leu Asp Thr Ala Glu Ser Lys 
20 25 30 

Ala Thr lie Ala Asp Leu lie Leu Ser Ala Leu Glu Arg Ala Thr Val 
35 40 45 

Phe Leu Glu Gin Arg Leu Pro Glu lie Asn Leu Asp Gly Met Val Gly 
50 55 60 

Val Arg Val Leu Glu Glu Gin Leu Lys Ser Val Arg Glu Lys Trp Ala 
65 70 75 80 

Gin Glu Pro Leu Leu Gin Pro Leu Ser Leu Arg Val Gly Met Leu Gly 
85 90 95 

Glu Lys Leu Glu Ala Ala He Gin Arg Ser Leu His Tyr Leu Lys Leu 
100 105 110 

Ser Asp Pro Lys Tyr Leu Arg Gly Arg^tThr Ala Ala Ser Pro Ala Ala 
115 120 125 

Ser Gin Thr Ser Ala Gly Ala Ser Xaa 

130 135 



.<210> 98 

<211> 607 

<212> PRT 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (607)" 

<223> Xaa equals stop translation 
<400> 98 

Met Thr Val Val Gly Asn Pro Arg Ser Trp Ser Cys Gin Trp Leu Pro 
15 10 15 

lie Leu lie Leu Leu Leu Gly Thr Gly His Gly Pro Gly Val Glu Gly 
20 25 30 

Val Thr His Tyr Lys Ala Gly Asp Pro Val lie Leu Tyr Val Asn Lys 
35 40 45 

Val Gly Pro Tyr His Asn Pro Gin Glu Thr Tyr His Tyr Tyr Gin Leu 
50 55 60 

Pro Val Cys Cys Pro Glu Lys lie Arg His Lys Ser Leu Ser Leu Gly 
65 70 75 80 

Glu Val Leu Asp Gly Asp Arg Met Ala Glu Ser Leu Tyr Glu lie Arg 
85 90 95 

Phe Arg Glu Asn Val Glu Lys Arg lie Leu Cys His Met Gin Leu Ser 
100 105 110 

Ser Ala Gin Val Glu Gin Leu Arg Gin Ala lie Glu Glu Leu Tyr Tyr 
115 120 125 

Phe Glu Phe Val Val Asp Asp Leu Pro lie Arg Gly Phe Val Gly Tyr 
130 135 140 

Met Glu Glu Ser Gly Phe Leu Pro His Ser His Lys lie Gly Leu Trp 
145 150 155 160 

Thr His Leu Asp Phe His Leu Glu Phe His Gly Asp Arg lie lie Phe 
165 170 175 

Ala Asn Val Ser Val Arg Asp Val Lys Prt»' His Ser Leu Asp Gly Leu 
180 185 190 

Arg Pro Asp Glu Phe Leu Gly Leu Thr His Thr Tyr Ser Val Arg Trp 
195 200 205 

Ser Glu Thr Ser Val Glu Arg Arg Ser Asp Arg Arg Arg Gly Asp Asp 
210 215 220 

Gly Gly Phe Phe Pro Arg Thr Leu Glu lie His Trp Leu Ser lie lie 
225 230 235 240 



Asn Ser Met Val Leu Val Phe Leu Leu Val Gly Phe val Ala Val lie 
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245 250 255 

Leu Met Arg Val Leu Arg Asn Asp Leu Ala Arg Tyr Asn Leu Asp Glu 
260 265 270 

Glu Thr Thr Ser Ala Gly Ser Gly Asp Asp Phe Asp Gin Gly Asp Asn 
275 280 285 

Gly Trp Lys lie lie His Thr Asp Val Phe Arg Phe Pro Pro Tyr Arg 
290 295 300 

Gly Leu Leu Cys Ala Val Leu Gly Val Gly Ala Gin Phe Leu Ala Leu 
305 310 315 320 

Gly Thr Gly lie lie Val Met Ala Leu Leu Gly Met Phe Asn Val His 
325 330 335 

Arg His Gly Ala lie Asn Ser Ala Ala He Leu Leu Tyr Ala Leu Thr 
340 345 350 

Cys Cys He Ser Gly Tyr Val Ser Ser His Phe Tyr Arg Gin He Gly 
355 360 365 

Gly Glu Arg Trp Val Trp Asn He He Leu Thr Thr Ser Leu Phe Ser 
370 375 380 

Val Pro Phe Phe Leu Thr Trp Ser Val Val Asn Ser Val His Trp Ala 
385 390 395 400 

Asn Gly Ser Thr Gin Ala Leu Pro Ala Thr Thr He Leu Leu Leu Leu 
405 410 415 

Thr Val Trp Leu Leu Val Gly Phe Pro Leu Thr val He Gly Gly He 
420 425 430 

Phe Gly Lys Asn Asn Ala Ser Pro Phe Asp Ala Pro Cys Arg Thr Lys 

435 440 445 

Asn He Ala Arg Glu He Pro Pro Gin Pro Ti?p Tyr Lys Ser Thr Val 
450 455 460 

He His Met Thr Val Gly Gly Phe Leu Pro Phe Ser Ala He Ser Val 
465 • 470 475 480 

Glu Leu Tyr Tyr He Phe Ala Thr Val Trp Gly Arg Glu Gin Tyr Thr 
485 490 495 

Leu Tyr Gly He Leu Phe Phe Val Phe Ala He Leu Leu Ser Val Gly 
500 505 510 



Ala Cys He Ser He Ala Leu Thr Tyr Phe Gin Leu Ser Gly Glu Asp 
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515 520 525 

Tyr Arg Trp Trp Trp Arg Ser Val Leu Ser Val Gly Ser Thr Gly Leu 
530 535 540 

Phe He Phe Leii Tyr Ser Val Phe Tyr Tyr Ala Arg Arg Ser Asn Met 
545 550 555 560 



Ser Gly Ala Val Gin Thr Val Glu Phe Phe Gly Tyr Ser Leu Leu Thr 
565 570 575 

Gly Tyr Val Phe Phe Leu Met Leu Gly Thr He Ser Phe Phe Ser Ser 
580 585 590 

Leu Lys Phe He Arg Tyr He Tyr Val Asn Leu Lys Met Asp Xaa 
595 600 605 



<210> 99 
<211> 311 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (311) 

<223> Xaa equals stop translation 
<400> 99 

Met Ala Leu Arg Arg Pro Pro Arg Leu Arg Leu Cys Ala Arg Leu Pro 
15 10 15 

Asp Phe Phe Leu Leu Leu Leu Phe Arg Gly Cys Leu He Gly Ala val 
20 25 30 

Asn Leu Lys Ser Ser Asn Arg Thr Pro Val Val Gin Glu Phe Glu Ser 
35 40 45 

Val Glu Leu Ser Cys He He Thr Asp Ser Gin ..Tlir Ser Asp Pro Arg 
50 55 60 

He Glu Trp Lys Lys He Gin Asp Glu Gin Thr Thr Tyr Val Phe Phe 
65 70 75 80 

Asp Asn Lys He Gin Gly Asp Leu Ala Gly Arg Ala Glu He Leu Gly 
85 90 95 

Lys Thr Ser Leu Lys He Trp Asn Val Thr Arg Arg Asp Ser Ala Leu 
100 105 110 

Tyr Arg Cys Glu Val Val Ala Arg Asn Asp Arg Lys Glu He Asp Glu 



wo 00/61623 



PCT/USOO/08979 



79 



115 120 125 

He Val He Glu Leu Thr Val Gin Val Lys Pro Val Thr Pro Val Cys 
130 135 140 

Arg Val Pro Lys Ala Val Pro val Gly Lys Met Ala Thr Leu His Cys 
145 150 155 160 

Gin Glu Ser Glu Gly His Pro Arg Pro His Tyr Ser Trp Tyr Arg Asn 
165 170 175 

Asp Val Pro Leu Pro Thr Asp Ser Arg Ala Asn Pro Arg Phe Arg Asn 
180 185 190 

Ser Ser Phe His Leu Asn Ser Glu Thr Gly Thr Leu Val Phe Thr Ala 
195 200 205 

val His Lys Asp Asp Ser Gly Gin Tyr Tyr Cys He Ala Ser Asn Asp 
210 215 220 

Ala Gly Ser Ala Arg Cys Glu Glu Gin Glu Met Glu Val Tyr Asp Leu 
225 230 235 240 

Asn He Giy Gly He He Gly Gly Val Leu Val Val Leu Ala val Leu 
245 250 255 

Ala Leu He Thr Leu Gly He Cys Cys Ala Tyr Arg Arg Gly Tyr Phe 
260 265 270 

He Asn Asn Lys Gin Asp Gly Glu Ser Tyr Lys Asn Pro Gly Lys Pro 
275 280 285 

Asp Gly Val Asn Tyr He Arg Thr Asp Glu Glu Gly Asp Phe Arg His 
290 295 300 

Lys Ser Ser Phe Val He Xaa 
305 310 

<21Q> 100 
<211> 247 
<212> PRT 

<213> Homo sapiens 
<400> 100 

Met Glu Lys Cys Leu Gin Asp Phe Cys Leu Pro Phe Leu Arg He Thr 
15 10 15 



Ser Leu Leu Gin His His Leu Phe Gly Glu Asp Leu Pro Ser Cys Gin 
20 25 30 
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Glu Glu Glu Glu Phe Ser Val Leu Ala Ser Cys Leu Gly Leu Leu Pro 
35 40 45 

Thr Phe Tyr Gin Thr Glu His Pro Phe lie Ser Ala Ser Cys Leu Asp 
50 55 60 

Trp Pro val Pro Ala Phe Asp lie lie Thr Gin Trp Cys Phe Glu lie 
65 70 75 80 

Lys Ser Phe Thr Glu Arg His Ala Glu Gin Gly Lys Ala Leu Leu lie 
85 90 95 

Gin Glu Ser Lys Trp Lys Leu Pro His Leu Leu Gin Leu Pro Glu Asn 
100 105 110 

Tyr Asn Thr He Phe Gin Tyr Tyr His Arg Lys Thr Cys Ser Val Cys 
115 120 125 

Thr Lys Val Pro Lys Asp Pro Ala Val Cys Leu val Cys Gly Thr Phe 
130 135 140 

val Cys Leu Lys Gly Leu Cys Cys Lys Gin Gin Ser Tyr Cys Glu Cys 
145 150 155 160 

Val Leu His Ser Gin Asn Cys Gly Ala Gly Thr Gly He Phe Leu Leu 
165 170 175 

He Asn Ala Ser Val He He He He Arg Gly His Arg Phe Cys Leu 
180 185 190 

Trp Gly Ser val Tyr Leu Asp Ala His Gly Glu Glu Asp Arg Asp Leu 
195 200 205 

Arg Arg Gly Lys Pro Leu Tyr He Cys Lys Glu Arg Tyr Lys Val Leu 
210 215 220 

Glu Gin Gin Trp He Ser His Thr Phe Asp His He Asn Lys Arg Trp 
225 230 235 240 

Gly Pro His Tyr Asn Gly Leu 
245 



<210> 101 
<211> 560 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (560) 
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<223> Xaa equals stop translation 
<400> 101 

Met Val Leu Leu His Trp Cys Leu Leu Trp Leu Leu Phe Pro Leu Ser 
I 5 10 . 15 

Ser Arg Thr Gin Lys Leu Pro Thr Arg Asp Glu Glu Leu Phe Gin Met 
20 25 30 

Gin He Arg Asp Lys Ala Phe Phe His Asp Ser Ser val He Pro Asp 
35 40 45 

Gly Ala Glu He Ser Ser Tyr Leu Phe Arg Asp Thr Pro Lys Arg Tyr 
50 55 60 

Phe Phe Val Val Glu Glu Asp Asn Thr Pro Leu Ser Val Thr val Thr 
65 70 75 80 

Pro Cys Asp Ala Pro Leu Glu Trp Lys Leu Ser Leu Gin Glu Leu Pro 
85 90 95 

Glu Asp Arg Ser Gly Glu Gly Ser Gly Asp Leu Glu Pro Leu Glu Gin 
100 105 110 

Gin Lys Gin Gin He He Asn Glu Glu Gly Thr Glu Leu Phe Ser Tyr 
115 120 125 

Lys Gly Asn Asp Val Glu Tyr Phe He Ser Ser Ser Ser Pro Ser Gly 
130 135 140 

Leu Tyr Gin Leu Asp Leu Leu Ser Thr Glu Lys Asp Thr His Phe Lys 
145 150 155 160 

val Tyr Ala Thr Thr Thr Pro Glu Ser Asp Gin Pro Tyr Pro Glu Leu 
165 170 175 

Pro Tyr Asp Pro Arg Val Asp Val Thr Ser Leu Gly Arg Thr Thr Val 
180 185 190 

Thr Leu Ala Trp Lys Pro Ser Pro Thr Ala Ser Leu Leu Lys Gin Pro 
195 200 205 

He Gin Tyr Cys Val Val He Asn Lys Glu His Asn Phe Lys Ser Leu 
210 215 220 

Cys Ala Val Glu Ala Lys Leu Ser Ala Asp Asp Ala Phe Met Met Ala 
225 . 230 235 240 



Pro Lys Pro Gly Leu Asp Phe Ser Pro Phe Asp Phe Ala His Phe Gly 
245 250 255 
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Phe Pro Ser Asp Asn Ser Gly Lys Glu Arg Ser Phe Gin Ala Lys Pro 
260 265 270 

Ser Pro Lys Leu Gly Arg His Val Tyr Ser Arg Pro Lys Val Asp lie 
275 280 285 

Gin Lys lie Cys lie Gly Asn Lys Asn He Phe Thr Val Ser Asp Leu 
290 295 300 

Lys Pro Asp Thr Gin Tyr Tyr Phe Asp Val Phe Val Val Asn He Asn 
305 310 315 320 

ser Asn Met Ser Thr Ala Tyr Val Gly Thr Phe Ala Arg Thr Lys Glu 
325 330 335 

Glu Ala Lys Gin Lys Thr Val Glu Leu Lys Asp Gly Lys He Thr Asp 
340 345 350 

Val Phe val Lys Arg Lys Gly Ala Lys Phe Leu Arg Phe Ala Pro Val 
355 360 365 

Ser Ser His Gin Lys Val Thr Phe Phe He His Ser Cys Leu Asp Ala 
370 375 380 

Val Gin He Gin Val Arg Arg Asp Gly Lys Leu Leu Leu Ser Gin Asn 
385 390 395 400 

Val Glu Gly He Gin Gin Phe Gin Leu Arg Gly Lys Pro Lys Ala Lys 
405 410 415 

Tyr Leu Val Arg Leu Lys Gly Asn Lys Lys Gly Ala Ser Met Leu Lys 
420 425 430 

He Leu Ala Thr Thr Arg Pro Thr Lys Gin Ser Phe Pro Ser Leu Pro 
435 440 445 

Glu Asp Thr Arg He Lys Ala Phe Asp Lys Leu Arg Thr Cys Ser Ser 
450 455 460 

Ala Thr Val Ala Trp Leu Gly Thr Gin Glu Arg Asn Lys Phe Cys He 
465 470 475 480 

Tyr Lys Lys Glu Val Asp Asp Asn Tyr Asn Glu Asp Gin Lys Lys Arg 
485 490 495 

Glu Gin Asn Gin Cys Leu Gly Pro Asp He Arg Lys Lys Ser Glu Lys 
500 505 510 



Val Leu Cys Lys Tyr Phe His Ser Gin Asn Leu Gin Lys Ala Val Thr 
515 520 525 
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Thr Glu Thr lie Lys Gly Leu Gin Pro Gly Lys Ser Leu Pro Ala Gly 

530 535 540 

Cys Leu Cys His Arg Thr Trp Gly Ala Leu Cys Lys Val Ser Glu Xaa 

545 550 555 560 



<210> 102 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (72) 

<223> Xaa equals stop translation 

<400> 102 

Met Ser Pro Ser His Ser Pro Val Ser Cys Phe Lys Leu Arg Val Leu 
15 10 15 

Val Phe Pro Leu Pro Leu Phe Leu Gly Thr Ala Leu Cys Ser Val Trp 
20 25 30 

Asp Pro Arg Ala Arg Pro Leu Gly Leu val Ala Ala Ala Arg Pro Leu 
35 40 45 

Gly Pro Ser Thr Cys Pro Ser Pro Arg Phe Pro Ala Ser Ser Ala Gly 
50 55 60 

Thr Leu Lys Leu Arg Ala Arg Xaa 
65 70 



<210> 103 
<211> 159 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (159) . 

<223> Xaa equals stop translation 
<400> 103 

Met Ala Leu Glu Val Leu Met Leu Leu Ala Val Leu lie Trp Thr Gly 
15 10 15 
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Ala Glu Asn Leu His Val Lys He Ser Cys Ser Leu Asp Trp Leu Met 
20 25 30 

Val Ser Val He Pro Val Ala Glu Ser Arg Asn Leu Tyr He Phe Ala 
35 40 45 

Asp Glu Leu His Leu Gly Met Gly Cys Pro Ala Asn Arg He His Thr 
50 55 60 

Tyr Val Tyr Glu Phe He Tyr Leu Val Arg Asp Cys Gly He Arg Thr 
65 70 75 80 

Arg val Val Ser Glu Glu Thr Leu Leu Phe Gin Thr Glu Leu Tyr Phe 
85 90 95 

Thr Pro Arg Asn He Asp His Asp Pro Gin Glu He His Leu Glu Cys 
100 105 110 

Ser Thr Ser Arg Lys Ser val Trp Leu Thr Pro val Ser Thr Glu Asn 
115 120 125 

Glu He Lys Leu Asp Pro Ser Pro Phe He Ala Asp Phe Gin Thr Thr 
130 135 140 

Ala Glu Glu Leu Gly Leu Leu Ser Ser Ser Pro Asn Leu Leu Xaa 
145 150 155 



<210> 104 
<211> 170 
<212> PRT 

<213> Homo sapiens 
<400> 104 

Met He Leu Thr Met Leu Leu Met Leu Lys Leu Cys Thr Glu Val Arg 
15 10 15 

Val Ala Asn Glu Leu Asn Ala Arg Arg Arg Ser Phe Thr Asp Phe Asp 
20 25 30 

Pro His His Phe Trp Gin Trp Ser Ser Phe Ser Asp Tyr Val Gin Cys 
35 40 45 

Val Leu Ala Phe Thr Gly Val Ala Gly Tyr He Thr Tyr Leu Ser He 
50 55 60 

Asp Ser Ala Leu Phe Val Glu Thr Leu Gly Phe Leu Ala Val Leu Thr 
65 70 75 80 

Glu Ala Met Leu Gly Val Pro Gin Leu Tyr Arg Asn His Arg His Gin 
85 90 95 
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Ser Thr Glu Gly Met Ser lie Lys Met Val Leu Met Trp Thr Ser Gly 
100 105 110 

Asp Ala Phe Lys Thr Ala Tyr Phe Leu Leu Lys Gly Ala Pro Leu Gin 
115 120 125 

Phe Ser Val Cys Gly Leu Leu Gin Val Leu Val Asp Leu Ala He Leu 
130 135 140 

Gly Gin Ala Tyr Ala Phe Ala Arg His Pro Gin Lys Pro Ala Pro His 
145 150 155 160 

Ala Val His Pro Thr Gly Thr Lys Ala Leu 
165 170 



<210> 105 
<211> 355 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (10) 

<223> Xaa equals any of the naturally occurring L-eunino acids 
<220> 

<221> SITE 
<222> (355) 

<223> Xaa equals stop translation 
<400> 105 

Met Ala Gly Pro Arg Leu Leu Phe Leu Xaa Ala Leu Ala Leu Glu Leu 
15 10 15 

Leu Gly Arg Ala Gly Gly Ser Gin Pro Ala Leu Arg Ser Arg Gly Thr 
20 25 30 

Ala Thr Ala Cys Arg Leu Asp Asn Lys Glu Ser Glu Ser Trp Gly Ala 
35 40 45 

Leu Leu Ser Gly Glu Arg Leu Asp Thr Trp He Cys Ser Leu Leu Gly 
50 55 60 

Ser Leu Met Val Gly Leu Ser Gly val Phe Pro Leu Leu Val He Pro 
65 70 75 80 



Leu Glu Met Gly Thr Met Leu Arg Ser Glu Ala Gly Ala Trp Arg Leu 
85 90 95 
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Lys Gin Leu Leu Ser Phe Ala Leu Gly Gly Leu Leu Gly Asn Val Phe 
100 105 110 

Leu His Leu Leu Pro Glu Ala Trp Ala Tyr Thr Cys Ser Ala Ser Pro 
115 120 125 

Gly Gly Glu Gly Gin Ser Leu Gin Gin Gin Gin Gin Leu Gly Leu Trp 
130 135 140 

Val He Ala Gly He Leu Thr Phe Leu Ala Leu Glu Lys Met Phe Leu 
145 150 155 160 

Asp Ser Lys Glu Glu Gly Thr Ser Gin Ala Pro Asn Lys Asp Pro Thr 
165 170 175 

Ala Ala Ala Ala Ala Leu Asn Gly Gly His Cys Leu Ala Gin Pro Ala 
180 185 190 

Ala Glu Pro Gly Leu Gly Ala Val Val Arg Ser He Lys Val Ser Gly 
195 200 205 

Tyr Leu Asn Leu Leu Ala Asn Thr He Asp Asn Phe Thr His Gly Leu 
210 215 220 

Ala val Ala Ala Ser Phe Leu Val Ser Lys Lys He Gly Leu Leu Thr 
225 230 235 240 

Thr Met Ala He Leu Leu His Glu He Pro His Glu Val Gly Asp Phe 
245 250 255 

Ala He Leu Leu Arg Ala Gly Phe Asp Arg Trp Ser Ala Ala Lys Leu 
260 265 270 

Gin Leu Ser Thr Ala Leu Gly Gly Leu Leu Gly Ala Gly Phe Ala He 
275 280 285 

Cys Thr Gin Ser Pro Lys Gly Val Glu Glu Thr Ala Ala Trp Val Leu 
290 295 300 

Pro Phe Thr Ser Gly Gly Phe Leu Tyr He Ala Leu Val Asn Val Leu 
305 310 315 320 

Pro Asp Leu Leu Glu Glu Glu Asp Pro Trp Arg Ser Leu Gin Gin Leu 
325 330 335 

Leu Leu Leu Cys Ala Gly He Val Val Met Val Leu Phe Ser Leu Phe 
340 345 350 



Val Asp Xaa 
355 
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<210> 106 
<211> 146 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (146) 

<223> xaa equals stop translation 
<400> 106 

Met Ser Gin Ala Trp Val Pro Gly Leu Ala Pro Thr Leu Leu Phe Ser 
15 10 15 

Leu Leu Ala Gly Pro Gin Lys lie Ala Ala Lys Cys Gly Leu lie Leu 
20 25 30 

Ala Cys Pro Lys Gly Phe Lys Cys Cys Gly Asp Ser Cys Cys Gin Glu 
35 40 45 

Asn Glu Leu Phe Pro Gly Pro Val Arg lie Phe Val lie lie Phe Leu 
50 55 60 

Val lie Leu Ser Val Phe Cys lie Cys Gly Leu Ala Lys Cys Phe Cys 
65 70 75 80 

Arg Asn Cys Arg Glu Pro Glu Pro Asp Ser Pro Val Asp Cys Arg Gly 
85 90 95 

Pro Leu Glu Leu Pro Ser lie lie Pro Pro Glu Arg Val lie Leu Lys 
100 105 110 

Pro Ser Leu Gly Pro Thr Pro Thr Glu Pro Pro Pro Pro Tyr Ser Phe 
115 120 125 

Arg Pro Glu Glu Tyr Thr Gly Asp Gin Arg Gly lie Asp Asn Pro Ala 
130 135 140 

Phe Xaa 
145 



<210> 107 
<211> 80 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (80) 
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<223> Xaa equals stop translation 
<400> 107 

Met Leu Arg Leu Thr Gin Thr Phe Phe Phe lie Ser Gin Thr Leu Leu 
15 10 15 

Asp Trp Phe Leu Ala Ala Ala Leu Ala Leu Pro Asn Leu Cys Ser Pro 
20 25 30 

Leu Ala Ser Asn Phe Lys Ser Arg Gin lie Ser Ser Val Pro lie Gin 
35 40 45 

Pro Ser Gin Gly Thr Ser Arg val Ala Leu Gin lie Trp Cys Gly Ser 
50 55 60 

Cys Arg Met Arg Met Ser Ser Ser Thr lie His lie Leu Ala Leu Xaa 
65 70 75 80 



<210> 108 

<211> 83 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (83) 

<223> Xaa equals stop translation 
<400> 108 

Met Leu Leu Leu Gin Ser Leu Phe Phe Pro Met Ser Trp Gly Ser Gly 
15 10 15 

Gly Gly Gly Lys Gly Arg Asp Asp Leu Pro Arg Glu Lys Pro Thr Thr 
20 25 30 

Cys Pro Val Phe Asp Arg Leu Phe Asp lie Phe Ala Lys He Pro Leu 
35 • 40 45 

Val Glu Ser Gin Ala Ser Cys Ala Arg He Gly He Ala Ala Ser His 
50 55 60 

Trp Arg Leu Asp Cys Ser Val Asp Gly Met Gin Ala Asp Cys Leu Ser 
65 70 75 80 



Leu He xaa 
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<210> 109 
<211> 115 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (115) 

<223> Xaa equals stop translation 
<400> 109 

Met Val Thr Arg Ala Gly Ala Gly Thr Ala Val Ala Gly Ala Val Val 
15 10 15 

Val Ala Leu Leu Ser Ala Ala Leu Ala Leu Tyr Gly Pro Pro Leu Asp 
20 25 30 

Ala Val Leu Glu Arg Ala Phe Ser Leu Arg Lys Ala His Ser lie Lys 
35 40 45 

Asp Met Glu Asn Thr Leu Gin Leu val Arg Asn lie lie Pro Pro Leu 
50 55 60 

Ser Ser Thr Lys His Lys Gly Gin Asp Gly Arg lie Gly Val Val Gly 
65 70 75 80 

Gly Cys Gin Glu Tyr Thr Gly Ala Pro Tyr Phe Ala Glu Ser Gin Leu 
85 90 95 

Ser Lys Trp Ala Gin Thr Cys Pro Thr Cys Ser Val Pro Val Arg Pro 
100 105 110 

His Leu Xaa 
115 



<210> 110 
<211> 164 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (164) 

<223> Xaa equals stop translation 
<400> 110 

Met Ser Ser Arg Leu lie Tyr Thr Leu Arg Cys Gly Val Phe Ala Thr 
1 5 10 15 
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Phe Pro He Val Leu Gly He Leu val Tyr Gly Leu Ser Leu Leu Cys 
20 25 30 

Phe ser Ala Leu Arg Pro Phe Gly Glu Pro Arg Arg Glu Val Glu He 
35 40 45 

His Arg Arg Tyr Val Ala Gin Ser Val Gin Leu Phe He Leu Tyr Phe 
50 55 60 

Phe Asn Leu Ala Val Leu Ser Thr Tyr Leu Pro Gin Asp Thr Leu Lys 
65 70 75 80 

Leu Leu Pro Leu Leu Thr Gly Leu Phe Ala Val Ser Arg Leu He Tyr 
85 90 95 

Trp Leu Thr Phe Ala Val Gly Arg Ser Phe Arg Gly Phe Gly Tyr Gly 
100 105 110 

Leu Thr Phe Leu Pro Leu Leu Ser Met Leu Met Trp Asn Leu Tyr Tyr 
115 120 125 

Met Phe Val Val Glu Pro Glu Arg Met Leu Thr Ala Thr Glu Ser Arg 
130 135 140 

Leu Asp Tyr Pro Asp His Ala Arg Ser Ala Ser Asp Tyr Arg Pro Arg 
145 150 155 160 

Pro Trp Gly Xaa 



<210> 111 
<211> 259 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (259) 

<223> Xaa equals stop translation 
<400> 111 

Met Tyr He Trp Phe He He Phe Phe He Gin Pro His Lys Glu Glu 
15 10 15 

Arg Phe Leu Phe Pro Val Tyr Pro Leu He Cys Leu Cys Gly Ala Val 
20 25 30 



Ala Leu Ser Ala Leu Gin Lys Cys Tyr His Phe Val Phe Gin Arg Tyr 
35 40 45 
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Arg Leu Glu His Tyr Thr Val Thr Ser Asn Trp Leu Ala Leu Gly Thr 
50 55 60 

Val Phe Leu Phe Gly Leu Leu Ser Phe Ser Arg Ser val Ala Leu Phe 
65 70 75 80 

Arg Gly Tyr His Gly Pro Leu Asp Leu Tyr Pro Glu Phe Tyr Arg lie 
85 90 95 

Ala Thr Asp Pro Thr lie His Thr Val Pro Glu Gly Arg Pro Val Asn 
100 105 110 

Val Cys Val Gly Lys Glu Trp Tyr Arg Phe Pro Ser Ser Phe Leu Leu 
115 120 125 

Pro Asp Asn Trp Gin Leu Gin Phe lie Pro Ser Glu Phe Arg Gly Gin 
130 135 140 

Leu Pro Lys Pro Phe Ala Glu Gly Pro Leu Ala Thr Arg He Val Pro 
145 150 155 160 

Thr Asp Met Asn Asp Gin Asn Leu Glu Glu Pro Ser Arg Tyr He Asp 
165 170 175 

He Ser Lys Cys His Tyr Leu Val Asp Leu Asp Thr Met Arg Glu Thr 
180 185 190 

Pro Arg Glu Pro Lys Tyr Ser Ser Asn Lys Glu Glu Trp He Ser Leu 
195 200 • 205 

Ala Tyr Arg Pro Phe Leu Asp Ala Ser Arg Ser Ser Lys Leu Leu Arg 
210 215 220 

Ala Phe Tyr Val Pro Phe Leu Ser Asp Gin Tyr Thr val Tyr Val Asn 
225 230 235 240 

Tyr Thr He Leu Lys Pro Arg Lys Ala Lys Gin He Arg Lys Lys Ser 
245 250 255 



Gly Gly Xaa 



<210> 112 
<211> 97 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (97) 
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<223> Xaa equals stop translation 
<400> 112 

Met Ala Arg Ala Cys val Phe Gin Leu Ser Leu Trp Arg Lys Leu Pro 
15 10 15 

val Gly He Asn Leu Ser Pro Ala He Leu Ser Leu Ser Leu Gly Cys 
20 25 30 

Leu Gly Leu Gly Phe Leu Leu Leu Leu Glu Arg Met Thr Thr Asp Ser 
35 40 45 

Gly He Arg Gin Arg Ser Arg His Asp Leu Leu Gly Phe Cys Gly Cys 
50 55 60 

Gin His Cys Arg Ser Phe Trp Arg Leu Arg Glu Ala Leu Glu Gly He 
65 70 75 80 

Gly Thr Ser Cys Cys Arg Pro Pro Gly Arg Ala Gly Leu Phe He Phe 
85 90 95 

xaa 



<210> 113 

<211> 73 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals stop translation 
<400> 113 

Met Arg His Thr Cys He val Asn He Ala Ala Ser Leu Leu Val Ala 
15 10 15 

Asn Thr Trp Phe He Val val Ala Ala He Gin Asp Asn Arg Tyr He 
20 25 30 

Leu Cys Lys Thr Ala Cys Val Ala Ala Thr Phe Phe He His Phe Phe 
35 40 45 

Tyr Leu Ser val Phe Phe Trp Met Leu Thr Leu Gly Pro His Ala Val 
50 55 60 



Leu Ser Pro Gly Phe His Ser Ala Xaa 
65 70 
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<210> 114 
<211> 276 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (276) 

<223> Xaa equals stop translation 
<400> 114 

Met Thr lie Thr Ser Phe Tyr Ala Val Cys Phe Tyr Leu Leu Met Leu 
15 10 15 

Val Met Val Glu Gly Phe Gly Gly Lys Glu Ala Val Leu Arg Thr Leu 
20 25 30 

Arg Asp Thr Pro Met Met Val His Thr Gly Pro Cys Cys Cys Cys Cys 
35 40 45 

Pro Cys Cys Pro Arg Leu Leu Leu Thr Arg Lys Lys Leu Gin Leu Leu 
50 55 60 

Met Leu Gly Pro Phe Gin Tyr Ala Phe Leu Lys lie Thr Leu Thr Leu 
65 70 75 80 

Val Gly Leu Phe Leu lie Pro Asp Gly lie Tyr Asp Pro Ala Asp lie 
85 90 95 

Ser Glu Gly Ser Thr Ala Leu Trp lie Asn Thr Phe Leu Gly Val Ser 
100 105 110 

Thr Leu Leu Ala Leu Trp Thr Leu Gly lie lie Ser Arg Gin Ala Arg 
115 120 125 

Leu His Leu Gly Glu Gin Asn Met Gly Ala Lys Phe Ala Leu Phe Gin 
130 135 140 

Val Leu Leu He Leu Thr Ala Leu Gin Pro Ser He Phe Ser Val Leu 
145 150 155 160 

Ala Asn Gly Gly Gin He Ala Cys Ser Pro Pro Tyr Ser Ser Lys Thr 
165 170 175 

Arg Ser Gin Val Met Asn Cys His Leu Leu He Leu Glu Thr Phe Leu 
180 185 190 

Met Thr Val Leu Thr Arg Met Tyr Tyr Arg Arg Lys Asp His Lys Val 
195 200 205 
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Gly Tyr Glu Thr Phe Ser Ser Pro Asp Leu Asp Leu Asn Ser Lys Pro 
210 215 220 

Lys Val Asp Gly Leu Asp Asn Glu Arg Met Leu Tyr Ser Leu Glu Tyr 
225 230 235 240 

Lys lie Pro Leu Leu Ser Leu Asn Leu Asp Gin Met Gly Ser lie Pro 
245 250 255 

Pro Cys Gin His Lys Leu Ala Asp Thr Phe Asp Ser Thr Asp Glu Gly 
260 265 . 270 

Glu Gin Cys Xaa 
275 



<210> 115 
<211> 627 
<212> PRT 
<213> Homo sapiens 

<400> 115 

Met Glu Ala Arg Val Val His Ala Leu Gin Lys Arg Gin Val Ser Leu 
15 10 15 

Leu Cys val Phe Leu Gly val Ser Trp Ala Gly Ala Glu Pro Leu Arg 
20 25 30 

Tyr Phe Val Ala Glu Glu Thr Glu Arg Gly Thr Phe Leu Ala Asn Leu 
35 40 45 

Ala lie Asp Leu Gly Leu Gly Val Glu Glu Leu Ser Ala Arg Gly Cys 
50 55 60 

Arg He Val Ser Asp Glu Thr He Gly Phe Leu Leu Leu Asn Pro Leu 
65 70 75 80 

Thr Gly Asp Leu Leu Leu Asn Glu Lys Leu Asp Arg Glu Glu Leu Cys 
85 90 95 

Gly Pro Thr Glu Pro Cys Val Leu Pro Phe Gin Leu Leu Leu Glu Lys 
100 105 110 

Pro Phe Gin He Phe Arg Ala Glu Leu Trp Val Arg Asp He Asn Asp 
115 120 125 

His Ser Pro Val Phe Leu Asp Arg Glu He Thr Leu Asn He Leu Glu 
130 135 140 

Ser Thr Thr Pro Gly Ala Thr Phe Leu Leu Glu Ser Ala His Asp Ser 
145 150 155 160 
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Asp Val Gly lie Asn Asn Leu Arg Asn Tyr Thr lie Ser Ser Asn Val 
165 170 175 

Tyr Phe His He Asn Val His Asp Asn Gly Glu Gly Asn Val Tyr Ser 
180 185 190 

Glu Leu Val Leu Asp Lys Val Leu Asp Arg Glu Glu val Pro Glu Leu 
195 200 205 

Arg Leu Thr Leu Thr Gly Leu Asp Gly Gly Ser Pro Pro Arg Ser Gly 
210 215 220 

Thr Thr Leu He Arg He Leu Val Leu Asp He Asn Asp Asn Val Pro 
225 230 235 240 

Glu Phe Val Glu Ser Leu Tyr Lys Val Gin val Pro Glu Asn Ser Pro 
245 250 255 

Val Gly Ser Leu Val Val Thr Val Ser Ala Arg Asp Leu Asp Thr Gly 
260 265 270 

Ser Asn Gly Glu He Val Tyr Ala Phe Phe Tyr Ala Thr Glu Arg Thr 
275 280 285 

Leu Lys Thr Phe Arg He Asn Ser Thr Ser Gly Asn Leu His Leu Lys 
290 295 300 

Ala Glu Leu Asn Tyr Glu Ala He Gin Thr Tyr Thr Leu Thr He Gin 
305 310 315 320 

Ala Lys Asp Gly Gly Gly Leu Ser Gly Lys Cys Thr Val Val Val His 
325 330 335 

Val Thr Asp He Asn Asp Asn Pro Pro Glu Leu Leu Met Ser Ser Leu 
340 345 350 

Thr Ser Pro He Pro Glu Asn Ser Pro Glu Thr Val val Ala Val Phe 
355 * : 360 365 

Arg He Arg Asp Arg Asp Ser Gly Asn Asn Ala Lys Met Val Cys Ser 
370 375 380 

He Gin Asp His Leu Pro Phe Val Leu Lys Pro Ser Val Glu Asn Phe 
385 390 395 400 

Tyr Thr Leu Val Thr Glu Arg Ala Leu Asp Arg Glu Glu Arg Thr Glu 
405 410 415 



Tyr Asn He Thr He Thr Val Thr Asp Leu Gly Thr Pro Arg Leu Lys 
420 425 430 



wo 00/61623 



PCT/USOO/08979 



96 



Thr Gin His Asn Leu Thr Val Thr 
435 440 

Pro Thr Phe Ser Gin Thr Thr Tyr 
450 455 

Ser Pro Ala Leu His He Gly Ser 
465 470 

Gly. Ala Asn Ala Gin val Thr Tyr 
485 

Gin Leu Pro Leu Gly Ser Leu Val 
500 



Val Ser Asp Val Asn Asp Asn Ala 
445 

Thr Leu Arg Val Arg Glu Asn Asn 
460 

Val Ser Ala Thr Asp Arg Asp Ser 
475 480 

Ser Leu Leu Pro Pro His Asp Pro 
490 495 

Ser lie Asn Ala Asp Asn Gly Gin 
505 510 



Leu Phe Ala Leu Arg Ser Leu Asp 
515 520 

Phe Arg Val Gly Ala Ala Asp Arg 
530 535 

Ala Leu Val Arg Val Leu Val Ala 
545 550 

Val Leu Tyr Pro Leu Gin Asn Gly 
565 

Pro Arg Ala Ala Glu Ala Gly Tyr 
580 

Asp Gly Asp Ser Gly Gin Asn Ala 
595 600 

Ala Thr Glu Pro Gly Leu Phe Gly 
610 615 



Phe Glu Ala Leu Gin Ala Phe Glu 
525 

Gly Ser Pro Ala Leu Ser Ser Gin 
540 

Asp Ala Asn Asp Asn Ala Pro Phe 
555 560 

Ser Ala Pro Cys Thr Glu Leu Val 
570 575 

Leu Val Ala Lys Val val Ala Val 
585 590 

Trp Leu Ser Tyr Gin Leu Leu Lys 
605 

val Trp Ala His Asn Gly Glu Val 
620 



Arg Thr Ala 
625 



<210> 116 
<211> 52 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals stop translation 
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<400> 116 
Met Arg Ala Val 
1 

Ser Cys Gly Lys 
20 

Gly Val Ala Glu 
35 

Arg Gin Thr Xaa 
50 



His Pro Ala Leu 
5 

Val Leu val Ala 



Ala Glu Ala Asn 
40 



Gly Leu Cys Leu 
10 

Gly Ala Leu Glu 
25 

He Ala Gin Val 



Leu Pro Ala Pro 
15 

Gly Val Pro Ala 
30 

Pro Pro He Ala 
45 



<210> 117 
<211> 75 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (75) 

<22 3> Xaa equals stop translation 
<400> 117 

Met Phe Thr Gly Leu Leu He Tyr Leu Leu Val Ser Ser He Leu He 
1 5 10 15 

Ser Leu Ala Asp Arg Pro Phe Ser Ser He Arg Cys Leu Thr Phe Trp 
20 25 30 

Val Gin Phe He Arg Leu Cys Tyr He Arg Asn Thr Ser Leu Leu Pro 
35 40 45 

Met Thr Cys Val Ala Tyr He Phe Phe Leu Phe Tyr Phe Phe Thr He 
50 55 60 

Gin Lys Phe Leu Val Lys He He Asn Phe Xaa 
65 70 : 75 



<210> 118 
<211> 120 
<212> PRT 
<213> Homo sapiens 



<400> 118 

Met Leu Pro Ala Leu Arg Gly Leu Leu Phe Val Thr Trp Val Phe Pro 
15 10 15 

Leu Glu Asp Gin Glu Ala Ala Ala Phe Pro Gly Glu val Asp Pro Pro 
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20 

Ser Pro Phe Gly Pro Cys Thr Ala 
35 40 

Arg Val Trp Ser Val Lys Gin Gly 
50 55 

Ala Pro Gin Gly Asp Ser Arg Glu 
65 70 

Pro val Arg Gly Ala Leu Val Thr 
85 

Leu Ser Arg Leu Arg Cys His Pro 
100 

lie. Arg Cys Arg Arg Cys Arg Pro 
115 120 



25 30 

Glu Gly Pro Ala Ala Leu Pro Ala 
45 

Leu Arg Pro Phe Ser Cys Ser Asp 
60 

Leu Ala Lys Pro Pro Gly Leu Pro 
75 80 

Trp Pro Pro Pro Gin Pro Thr Gly 
90 95 

His Gly Thr Gly Gly Asn His Ser 
105 * 110 



<210> 119 
<211> 264 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (264) 

<223> Xaa equals stop translation 
<400> 119 

Met Pro Arg Arg Pro Ser Cys Pro Leu Gly Cys Trp Ser Leu Leu Leu 
1 5 10 15 

Gly Leu Ser Ser Leu Ser Leu Pro Ala Ala lie Ser Ala Leu Gin Leu 
20 25 30 

Ser Val Phe Arg Lys Glu Pro Ser Pro Gin Asn Gly Asn lie Thr Ala 
35 40 45 

Gin Gly Pro Ser He Gin Pro Val His Lys Ala Glu Ser Ser Thr Asp 
50 55 60 

Ser Ser Gly Pro Leu Glu Glu Ala Glu Glu Ala Pro Gin Leu Met Arg 
65 70 75 80 

Thr Lys Ser Asp Ala Ser Cys Met Ser Gin Arg Arg Pro Lys Cys Arg 
85 90 95 

Ala Pro Gly Glu Ala Gin Arg He Airg Arg His Arg Phe Ser He Asn 
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100 105 110 

Gly His Phe Tyr Asn His Lys Thr Ser Val Phe Thr Pro Ala Tyr Gly 
115 120 125 

Ser Val Thr Asn Val Arg val Asn Ser Thr Met Thr Thr Leu Gin Val 
130 135 140 

Leu Thr Leu Leu Leu Asn Lys Phe Arg Val Glu Asp Gly Pro Ser Glu 
145 150 155 160 

Phe Ala Leu Tyr lie Val His Glu Ser Gly Glu Arg Thr Lys Leu Lys 
165 170 175 

Asp Cys Glu Tyr Pro Leu lie Ser Arg He Leu His G.ly Pro Cys Glu 
180 185 190 

Lys He Ala Arg He Phe Leu Met Glu Ala Asp Leu Gly val Glu Val 
195 200 205 

Pro His Glu Val Ala Gin Tyr He Lys Phe Glu Met Pro Val Leu Asp 
210 215 220 

Ser Phe Val Glu Lys Leu Lys Glu Glu Glu Glu Arg Glu He He Lys 
225 230 235 240 

Leu Thr Met Lys Phe Gin Ala Leu Arg Leu Thr Met Leu Gin Arg Leu 
245 250 255 

Glu Gin Leu Val Glu Ala Lys Xaa 
260 



<210> 120 
<211> 96 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (96) 

<223> Xaa equals stop translation 
<400> 120 

Met Ser Ala Trp Leu Val Ser Leu Cys Ala Trp Leu Ser Leu Leu Arg 
1 5 10 15 

Ala Thr Val Thr Ser Gin Val Ser Ser Ser Pro Ala Pro val Val Ala 
20 25 30 

Ser Gly Thr Leu Ser Pro Cys His Pro Pro Gly Ser Pro Ala Ala Ser 
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Ala Cys Leu Leu Ser Pro Gin Ser 
50 55 

Arg Ser His Met Thr Gly Val Ala 
65 70 

Glu Ser Ser Gly Ser Gin Gly Lys 
85 



too 

45 

Pro Cys Arg Arg Ala Ser Lys Trp 
60 

Pro Ser Asn Arg Gly Ser Ser Cys 
75 80 

Pro Ser Gin Arg Ala Gly Ala Xaa 
90 95 



<210> 121 
<211> 61 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (61) 

<223> Xaa equals stop translation 
<400> 121 

Met His lie Pro Leu Trp Pro Asn Trp Leu Leu Phe Val Cys Lys Leu 
15 10 15 

Leu Phe Leu Ser His Pro lie Leu Leu Ala Cys Val Lys Cys Lys Ser 
20 25 30 

Gin Val Phe Pro Ala Gly Ser Asn Val Phe Leu Ser Leu Asn Gin Gly 
35 40 45 

Pro Thr Gly Cys Leu Leu Leu Gin lie Lys Phe Tyr Xaa 

50 55 60 



<210> 122 
<211> 158 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (158) 

<223> Xaa equals stop translation 
<400> 122 

Met Val Lys Ser Val lie Phe Leu Ser Phe Trp Gin Gly Met Leu Leu 
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15 



Ala He Leu Glu Lys Cys Gly Ala He Pro Lys He His Ser Ala Arg 
20 25 30 

Val Ser Val Gly Glu Gly Thr Val Ala Ala Gly Tyr His Asp Phe He 
35 40 45 

He Cys Val Glu Met Phe Phe Ala Ala Leu Ala Leu Arg His Pro Phe 
50 55 60 

Thr Tyr Asn Val Tyr Ala Asp Lys Arg Leu Asp Ala Gin Gly Arg Cys 
65 70 75 80 

Ala Pro Met Lys Ser He Ser Ser Ser Leu Lys Glu Thr Met Asn Pro 
85 90 95 

His Asp He Val Gin Asp Ala He His Asn Phe Ser Pro Ala Tyr Gin 
100 105 110 

Gin Tyr Thr Gin Gin Ser Thr Leu Glu Pro Gly Pro Thr Trp Arg Gly 
115 120 125 

Gly Ala His Gly Leu Ser Arg Ser His Ser Leu ser Gly Ala Arg Asp 
130 135 140 



Asn Glu Lys Thr Leu Leu Leu Ser Ser Asp Asp Glu Phe Xaa 
145 150 155 



<210> 123 
<211> 116 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (116) 

<223> Xaa equals stop translation 
<400> 123 

Met Ser Asp Phe Ser Asn Leu Ser Leu Leu Phe Phe Leu Leu Val Ser 
15 10 15 

Leu Ala Lys Gly Leu Ser He Leu Phe He Tyr Ser Glu Asn His Leu 
20 25 30 

Leu Val Leu Phe He Phe Leu He Phe Lys Glu Thr Thr Arg Pro Ala 
35 40 . 45 



Ala Phe Cys Val 



Ser Val Glu Ser Cys Tyr Gly Ser Gly Ser Cys Leu 
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50 55 60 

Ser Ser Leu Ser Val Glu Trp Pro Gly Gin Cys Met Trp Arg Leu Leu 
65 70 75 80 

Arg Leu Pro Phe Thr Arg Val Ala Leu Pro Leu Pro Val Trp His Phe 
85 90 95 

His Val Thr Phe Leu Leu Lys Ser Trp Phe Thr Ala Lys Val Leu Ala 
100 105 110 

Phe lie Gin Xaa 
115 



<210> 124 
<211> 91 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (45) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (62) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (64) 

<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 
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<221> SITE 
<222> (91) 

<223> Xaa equals stop translation 
<400> 124 

Met Gly He Trp Val Leu Ala Leu Trp Val Gly Cys Leu Cys Phe Leu 
15 10 15 

Tyr Arg Pro Ala Cys Gly Thr Asp Gin Cys Gly Ala Trp Ser Lys Val 
20 25 30 

Arg Arg Thr Ala Met Ala Xaa Ala Thr Gly Ala Ala Xaa Ser Thr Pro 
35 40 45 

Xaa Ala Xaa Trp Leu Leu Ser Val Ser His Thr Thr Leu xaa Leu Xaa 
50 55 60 

Ala Met Glu Lys Gly Glu Ala Gin Arg Ala Asn Cys Gin His Ser Cys 
65 70 75 80 

Val Asp Thr Leu Gly Pro Gin His Gin Pro Xaa 
85 90 



<210> 125 
<211> 97 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (5) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (8) 

<223> Xaa equals any of the naturally occurring L-amino acids 

.LV. 

<220> 

<221> SITE 
<222> (14) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (97) 

<223> Xaa equals stop translation 
<400> 125 

Met Arg Val Thr Xaa Ala Thr Xaa Ala Leu Leu Leu Ala Xaa He Cys 
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15 



Ser val Gin Leu Gly Asp Ala Cys Leu Asp lie Asp LysLeu Leu Ala 
20 25 30 

Asn Val val Phe Asp Val Ser Gin Asp Leu Leu Lys Glu Glu Leu Ala 
35 40 45 

Arg Tyr Asn Pro Ser Pro Leu Thr Glu Glu Ser Phe Leu Asn Val Gin 
50 55 60 

Gin Cys Phe Ala Asn Val Ser Val Thr Glu Arg Phe Ala His Ser val 
65 * 70 75 80 

Val lie Lys Lys lie Leu Gin Ser Asn Asp Cys lie Glu Ala Ala Phe 
85 90 95 



Xaa 



<210> 126 
<211> 44 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 126 

Met Leu val Ser Ser Pro Phe Ser Ser Pro Val Ser Phe Trp Ala Val 
15 10 15 

Phe Val Cys Leu Leu Leu Leu Tyr Lys He Arg Thr Val Asn Tyr Leu 
20 25 30 

Leu Cys Arg Ser Pro Ala Phe His Ser Ala Leu Xaa i; 
35 40 



<210> 127 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals stop translation 
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<400> 127 

Met Glu Pro Cys Leu Ala Val Ala Leu Ser Val Tyr lie Trp Leu Arg 
15 10 15 

Ala Thr ser Ala Lys Leu Leu Pro Asp Leu Asn Glu Ser Ala Glu He 
20 25 30 

He Gly Pro Ser Ala Ala Glu Lys Lys Xaa 
35 40 



<210> 128 
<211> 53 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (53) 

<223> Xaa equals stop translation 
<400> 128 

Met Lys Cys Phe Phe Leu Phe Val Val He Leu He He Met Lys Ser 
1 5 10 15 

Asn Leu Ser Asp He He He Ala Thr Tyr Thr Tyr Cys He Pro Asp 
20 25 30 

Tyr Phe Phe His Thr Phe He Phe Asn Leu Ser Val Tyr Leu Asn Ser 
35 40 45 

Lys Phe He Ser Xaa 
50 



<210> 129 
<211> 44 

<212> PRT ~r 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 129 

Met He Val Tyr Tyr Leu Ala Phe Phe Gly Leu Leu Asp Leu Cys Leu 
15 10 15 

Gly Glu Gly Asn Phe Ser Ala Arg Glu Ala Val Trp Val He Cys Phe 
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20 



25 



30 



Phe Ala Arg Asp Tyr Ser Pro Lys Tyr Tyr Arg Xaa 
35 40 



<210> 130 
<211> 49 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals stop translation 
<400> 130 

Met lie Leu Gly Leu Leu Asn Leu Leu Arg lie Val Val Phe Leu He 
15 10 15 

Ala Trp ser He Leu Glu Tyr Val Thr His Gly Asp Glu Lys Asp He 
20 25 30 

Tyr Thr Met Leu Val Ser Asp Glu Glu Phe His He Cys Leu Leu Glu 
35 40 45 

Xaa 



<210> 131 
<211> 410 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (78) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (168) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 131 

Met Asn Pro Ala Val Arg Gin Arg Cys Leu Leu Phe Cys Phe Gin Gin 
15 10 15 



Lys Leu He Leu Ser His Phe Phe Leu Leu Gin Val Pro Gin Trp Cys 
20 25 30 
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Ala Glu Tyr Cys Leu Ser He His Tyr Gin His Gly Gly Val He Cys 
35 40 45 

Thr Gin Val His Lys Gin Thr Val Val Gin Leu Ala Leu Arg Val Ala 
50 55 60 

Asp Glu Met Asp Val Asn He Gly His Glu Val Gly Tyr Xaa He Pro 
65 70 75 80 

Phe Glu Asn Cys Cys Thr Asn Glu Thr He Leu Arg Tyr Cys Thr Asp 
85 90 95 

Asp Met Leu Gin Arg Glu Met Met Ser Asn Pro Phe Leu Gly Ser Tyr 
100 105 110 

Gly Val He He Leu Asp Asp He His Glu Arg Ser He Ala Thr Asp 
115 120 125 

Val Leu Leu Gly Leu Leu Lys Asp Val Leu Leu Ala Arg Pro Glu Leu 
130 135 140 

Lys Leu He He Asn Ser Ser Pro His Leu He Ser Lys Leu Asn Ser 
145 150 155 160 

Tyr Tyr Gly Asn Val Pro Val Xaa Glu Val Lys Asn Lys His Pro Val 
165 170 175 

Glu Val Val Tyr Leu Ser Glu Ala Gin Lys Asp Ser Phe .Glu Ser He 
180 185 190 

Leu Arg Leu He Phe Glu He His His Ser Gly Glu Lys Gly Asp He 
195 200 205 

Val Val Phe Leu Ala Cys Glu Gin Asp He Glu Lys Val Cys Glu Thr 
210 215 220 

Val Tyr Gin Gly Ser Asn Leu Asn Pro Asp Leu Gly Glu Leu Val Val 
225 230 235 240^ 

Val Pro Leu Tyr Pro Lys Glu Lys Cys Ser Leu Phe Lys Pro Leu Asp 
245 250 255 

Glu Thr Glu Lys Arg Cys Gin Val Tyr Gin Arg Arg Val Val Leu Thr 
260 265 270 

Thr Ser Ser Gly Glu Phe Leu He Trp Ser Asn Ser Val Arg Phe Val 
275 280 285 

He Asp Val Gly Val Glu Arg Arg Lys Val Tyr Asn Pro Arg He Arg 
290 295 300 
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Ala Asn Ser Leu Val Met Gin Pro 
305 310 

Arg Lys Gin lie Leu Gly Ser Ser 
325 

Tyr Thr Glu Glu Phe Ala Ser Lys 
340 

Glu Met Gin Glu Ala Asn Leu Thr 
355 360 

lie Asp lie Ala Gly Leu Gly His 
370 375 

Ser Leu Met Leu Pro Cys Gin Pro 
385 390 

Ser Cys Pro Phe Ser Val Leu Ser 
405 



lie Ser Gin Ser Gin Ala Glu lie 
315 320 

Ser Ser Gly Lys Phe Phe Cys Leu 
330 335 

Asp Met Thr Pro Leu Lys Pro Ala 
345 350 

Ser Met Val Leu Phe Met Lys Arg 
365 

Cys Asp Phe Met Asn Arg Pro Gly 
380 

Gly lie Arg Leu Arg Phe Thr Phe 
395 400 

Ser His 
410 



<210> 132 
<211> 65 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (65) 

<223> Xaa equals stop translation 
<400> 132 

Met Leu Arg Phe Leu Gly Asn Gin Met Tyr Ala Leu Tyr Thr Trp Leu 
15 10 15 

Leu Leu Gin Ser Pro Val Cys Ser Ala Val Leu Val Thr Ser Ala Leu 
20 25 30 

Leu Tyr Pro Ser Leu Leu Thr Leu Arg Pro Ser Gin Ala His Ala Ala 
35 40 . 45 

Cys lie Tyr Leu Pro Ser Val Ser Leu Val Ser Leu Ser Asp Pro Phe 
50 55 60 

Xaa 
65 



<210> 133 
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<2H> 44 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 133 

Met Asn Leu He Phe Arg Leu Pro Cys He Leu Leu Thr Cys He Tyr 
15 10 15 

val Gin Gin Cys Val Cys Lys Tyr He Gly Thr Phe Leu Asn Arg Val 
20 25 30 

Cys Ala Met Cys Lys Gly Leu Leu Thr Val Lys Xaa 
35 40 



<210> 134 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (59) 

<223> Xaa equals stop translation 
<400> 134 

Met Val Ser Phe Gly Phe Trp Phe Leu Cys Leu Phe Phe Gly Val Trp 
1 5 10 15 



Lys Asn Met His Phe Tyr Arg Ala 
20 

Ser Pro Glu Lys Ala Ala Asp Gly 
35 40 

Phe Phe Gly Thr Val Arg Gly Asn 
50 55 



Arg Lys Leu Val Ser Arg Lys Gly 
25 30 

Pro Cys Pro Cys Trp Val Phe Leu 
45 

Gly Phe xaa 



<210> 135 
<211> 104 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
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<222> (104) 

<223> Xaa equals stop translation 
<4Q0> 135 

Met Ala His lie Gly Ala Cys Val Ser Phe Val Phe Phe Leu Leu Gin 
1 5 10 15 

Gly Ala val Ser Val Trp Thr Phe Cys Phe Arg Glu Leu Glu Arg Arg 
20 25 30 

val Ser Ala Glu Gly Gly Glu Gin Gly Gin Arg Pro His Trp Pro Pro 
35 40 45 

Pro Ala Ser Gin Ser Glu Thr Leu Cys Leu Val Thr Lys Val Pro Pro 
50 55 60 

Lys Cys Ser Ser Phe Trp Val lie Gin Ala Lys Tyr Leu Gly Phe Pro 
65 70 75 80 

Leu Ser Ser Phe Pro Ser Lys Pro Gin Leu Ser Phe Lys lie Gly Asp 
85 90 95 

lie Ser His Pro Leu Pro Leu Xaa 
100 



<210> 136 
<211> 45 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (45) 

<223> Xaa equals stop translation 
<400> 136 

Met Met Pro Leu Lys Leu His Ala Lys Cys Leu Tyr Leu Leu Lys Cys 
15 10 15 

Val Phe Phe Val Gly Val Gly Gly Met Thr Phe Tyr Gin lie Leu Thr 
20 25 30 

Gly Phe Lys lie Gin Lys Ser Leu Asp Leu Val Gly Xaa 
35 40 45 



<210> 137 

<211> 88 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (88) 

<223> Xaa equals stop translation 

<400> 137 

Met Asp Leu Thr val Glu Gly Phe Gin Ser Trp Met Trp Arg Gly Leu 
15 10 15 

Thr Phe Leu Leu Pro Phe Leu Phe Phe Gly His Phe Trp Gin Leu Phe 
20 25 30 

Asn Ala Leu Thr Leu Phe Asn Leu Ala Gin Asp Pro Gin Cys Lys Glu 
35 40 45 

Trp Gin Val Leu Met Cys Gly Phe Pro Phe Leu Leu Leu Phe Leu Gly 
50 55 60 

Asn Phe Phe Thr Thr Leu Arg Val Val His His Lys Phe His Ser Gin 
65 70 75 80 

Arg His Gly Ser Lys Lys Asp Xaa 
85 



<210> 138 

<211> 66 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (66) 

<223> Xaa equals stop translation 
<400> 138 

Met Ala Ser Pro ser lie lie Leu Leu Leu lie Phe Phe Phe Phe Phe 
1 5 10 15 

Phe Phe Ser Val Cys Ser Val Ser Gin Tyr Met Phe Glu Asn Glu Cys 
20 25 30 

Glu Ser Met Ser Arg Arg Arg Gly Arg Gly Leu Gly Arg Ser Arg Leu 
35 40 45 

Lys Val Glu Gin Gly Pro Asp Ala Asp Leu His Pro Arg Thr Leu Gly 
50 55 60 



Ser Xaa 
65 
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<210> 139 
<211> 88 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (88) 

<223> Xaa equals stop translation 
<400> 139 

Met Thr Ala Trp lie Leu Leu Pro Val Ser Leu Ser Ala Phe Ser lie 
1 5 10 15 

Thr Gly lie Trp Thr Val Tyr Ala Met Ala Val Met Asn His His Val 
20 25 30 

Cys Pro Val Glu Asn Trp Ser Tyr Asn Glu Ser Cys Pro Pro Asp Pro 
35 40 45 

Ala Glu Gin Gly Gly Pro Lys Thr Cys Cys Thr Leu Asp Asp Val Pro 
50 55 60 

Leu He Ser Gly Pro Asp Leu Pro Pro Ala Leu Arg Ala Ala Pro Gly 
65 70 75 80 

Ala Glu Ser Ala Leu Leu Gly Xaa 
85 



<210> 140 
<211> 57 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (57) . 

<223> Xaa equals stop translation 
<400> 140 

Met Lys He Pro Leu His Val Val Phe Leu Leu He Ser Leu Thr Phe 
15 10 15 

Leu Phe Thr Thr Leu Pro Thr Ala His Ser Ala Pro Ser Ser Pro Ala 
20 25 30 



Ser Leu His He Leu Arg Leu Arg Gly His Leu Met Cys Val Phe Pro 
35 40 45 
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Leu Lys Met Met Pro Thr Leu lie Xaa 
50 55 



<210> 141 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 
<400> 141 

Met Val Gin Trp Lys Asn Trp Pro Glu Ser Leu Glu Val Trp Val Leu 
1 5 10 - 15 

Val Leu Ala Val Pro Leu Thr His Cys Asp Leu Gly lie Leu Cys Cys 
20 25 30 

Glu Asp lie Ser Gin Val Leu His Val Ser Gin Gin lie Xaa 
35 40 45 



<210> 142 
<211> 53 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (53) 

<223> Xaa equals stop translation 
<400> 142 

Met Asp Ser Cys Leu Phe Leu Arg Asp Phe Cys Trp Lys Met Arg Met 
15 10 15 

Leu Thr lie Leu Pro Leu Gly Thr Leu Phe Pro Leu Leu Thr Leu Leu 
20 25 30 

Leu Leu Pro Leu Glu val Pro Ser Val Ser Cys Gly val Pro Phe Ala 
35 40 45 

Val Trp Asp Leu Xaa 
50 



<210> 143 
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<211> 81 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (81) 

<223> Xaa equals stop translation 
<400> 143 

Met Ala Leu Trp Val Thr Cys He Leu Ser Leu Cys Thr Trp Phe Ser 
15 10 15 

Cys Leu Tyr Gly Ala Asp Ser Leu Ala Asn Lys Cys Leu Ser Ala Gly 
20 25 30 

Ala Thr Arg Lys Ala Phe Pro Phe Cys Val Leu Phe Arg Asp Leu Glu 
35 40 45 

Val Gly Leu Gly Phe Glu Gly Phe Val Thr His Leu Ala Cys Lys Leu 
50 55 60 

Phe Cys Tyr Cys Glu Leu Ser Asp Ser Ala Leu Ser Leu Gly His Glu 
65 70 75 80 

Xaa 



<210> 144 

<211> 65 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (65) 

<223> Xaa equals stop translation 
<400> 144 

Met Asn He Pro Trp Leu Tyr Phe Val 
1 5 



Val Tyr Trp Phe Asn Cys His Lys 
20 

Pro Leu Asp Pro Phe Val Asn Trp 

35 40 



Asn Ser Phe Leu He Ala Thr 
10 15 

Leu Asn Leu Lys Asp He Gly Leu 
25 30 

Lys Cys Cys Phe He Pro Leu Thr 
45 



He Pro Asn Leu Glu Gin He Glu 
50 55 



Lys Pro He Ser He Met He Cys 
60 
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Xaa 
65 



<210> 145 

<211> 52 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals stop translation 
<400> 145 

Met Ser Phe Asp Ala Glu Lys Phe Leu lie Leu Lys Phe lie Leu Gin 
1 5 10 15 

Phe Phe Leu Leu Leu Tyr Val Leu Phe Leu Val Leu Tyr Leu Arg lie 
20 25 30 

Cys Cys His Thr Gin Gly His Glu Asp Leu Pro Val Cys Tyr Leu Leu 
35 40 45 

Arg Val Leu Xaa 
50 



<210> 146 

<211> 79 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (79) 

<223> Xaa equals stop translation 
<400> 146 

Met Ala Lys Arg Ser Ser Ser Leu Ser Ser Ser Lys Arg Leu Val Phe 
1 5 10 15 

Phe Thr Ala Leu Ala Ser Trp Leu Trp Arg Val Pro Glu Ser Leu Gly 
20 25 30 

Ser Pro Leu Asp Leu Leu Ser Asp Ala Lys Trp val Cys Glu Ala Gly 
35 40 45 



lie Phe His 
50 



Trp Ser Ser Ser Ser Leu Leu Asn Asn Arg Ala Asp Ala 
55 60 
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Phe Phe Leu Glu Ser ser Glu Ala Phe Ala Phe Ser Ser Leu Xaa 
65 70 75 



<210> 147 
<211> 48 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 147 

Met Lys Met Asn Lys Leu Phe Trp lie Arg lie Leu Lys Leu Leu Leu 
15 10 15 

Gin Ala Leu Ser Gin Cys Lys Leu Leu lie Lys Gly Gin Val Ala Val 
20 25 30 

Pro Lys Asp Leu lie Met Asp Ser Glu lie Ala Lys Val Thr Asn Xaa 
35 40 45 



<210> 148 
<211> 54 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals stop translation 
<400> 148 

Met Asn Leu Leu His Cys Leu Tyr Met lie Asn lie lie lie Tyr lie 
15 10 15 

Phe Cys He Lys Leu He Trp Leu His Leu Ser Cys He Leu Ser His 
20 25 30 

He Ser Phe He Ser Ser Met Asp Met Ser Arg Ser Leu Tyr Trp Ser 
35 40 45 



Pro Val Cys Ala Val Xaa 
50 
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<210> 149 
<211> 311 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (311) 

<223> Xaa equals stop translation 
<400> 149 

Met Ala Leu Arg Arg Pro Pro Arg Leu Arg Leu Cys Ala Arg Leu Pro 
15 10 15 

Asp Phe Phe Leu Leu Leu Leu Phe Arg Gly Cys Leu lie Gly Ala Val 
20 25 30 

Asn Leu Lys Ser Ser Asn Arg Thr Pro Val Val Gin Glu Phe Glu Ser 
35 40 45 

Val Glu Leu Ser Cys lie lie Thr Asp Ser Gin Thr Ser Asp Pro Arg 
50 55 60 

He Glu Trp Lys Lys He Gin Asp Glu Gin Thr Thr Tyr Val Phe Phe 
65 70 75 80 

Asp Asn Lys He Gin Gly Asp Leu Ala Gly Arg Ala Glu He Leu Gly 
85 90 95 

Lys Thr Ser Leu Lys He Trp Asn Val Thr Arg Arg Asp Ser Ala Leu 
100 105 110 

Tyr Arg Cys Glu Val Val Ala Arg Asn Asp Arg Lys Glu He Asp Glu 
115 120 125 

He Val He Glu Leu Thr Val Gin Val Lys Pro Val Thr Pro val Cys 
130 135 140 

Arg Val Pro Lys Ala Val Pro Val Gly Lys Met Ala Thr Leu His Cys 
145 150 155 160 

Gin Glu Ser Glu Gly His Pro Arg Pro His Tyr Ser Trp Tyr Arg Asn 
165 170 175 

Asp Val Pro Leu Pro Thr Asp Ser Arg Ala Asn Pro Arg Phe Arg Asn 
180 185 190 

Ser Ser Phe His Leu Asn Ser Glu Thr Gly Thr Leu Val Phe Thr Ala 
195 200 205 
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Val His Lys Asp Asp Ser Gly Gin 
210 215 

Ala Gly Ser Ala Arg Cys Glu Glu 
225 230 

Asn lie Gly Gly He He Gly Gly 
245 

Ala Leu He Thr Leu Gly He Cys 
260 

He Asn Asn Lys Gin Asp Gly Glu 
275 280 

Asp Gly Val Asn Tyr He Arg Thr 
290 295 

Lys Ser Ser Phe Val He Xaa 
305 310 



Tyr Tyr Cys He Ala Ser Asn Asp 
220 

Gin Glu Met Glu Val Tyr Asp Leu 
235 240 

val Leu Val Val Leu Ala Val Leu 
250 255 

Cys Ala Tyr Arg Arg Gly Tyr Phe 
265 270 

Ser Tyr Lys Asn Pro Gly Lys Pro 
285 

Asp Glu Glu Gly Asp Phe Arg His 
300 



<210> 150 
<211> 311 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (311) 

<223> Xaa equals stop translation 
<400> 150 

Met Ala Leu Arg Arg Pro Pro Arg Leu Arg Leu Cys Ala Arg Leu Pro 
15 10 15 

Asp Phe Phe Leu Leu Leu Leu Phe Arg Gly Cys Leu He Gly Ala Val 
20 25 30 

Asn Leu Lys Ser Ser Asn Arg Thr Pro Val Val Gin Glu Phe Glu Ser 
35 40 45 

Val Glu Leu Ser Cys He He Thr Asp Ser Gin Thr Ser Asp Pro Arg 
50 55 60 

He Glu Trp Lys Lys He Gin Asp Glu Gin Thr Thr Tyr Val Phe Phe 
65 70 75 80 

Asp Asn Lys He Gin Gly Asp Leu Ala Gly Arg Ala Glu He Leu Gly 
85 90 95 
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Lys Thr Ser Leu Lys lie Trp Asn Val Thr Arg Arg Asp Ser Ala Leu 
100 105 110 

Tyr Arg Cys Glu Val Val Ala Arg Asn Asp Arg Lys Glu lie Asp Glu 
115 120 125 

lie Val lie Glu Leu Thr Val Gin Val Lys Pro Val Thr Pro Val Cys 
130 135 140 

Arg Val Pro Lys Ala Val Pro Val Gly Lys Met Ala Thr Leu His Cys 
145 150 155 160 

Gin Glu Ser Glu Gly His Pro Arg Pro His Tyr Ser Trp Tyr Arg Asn 
165 170 175 

Asp Val Pro Leu Pro Thr Asp Ser Arg Ala Asn Pro Arg Phe Arg Asn 
180 185 190 

Ser Ser Phe His Leu Asn Ser Glu Thr Gly Thr Leu Val Phe Thr Ala 
195 200 205 

Val His Lys Asp Asp Ser Gly Gin Tyr Tyr Cys lie Ala Ser Asn Asp 
210 215 220 

Ala Gly Ser Ala Arg Cys Glu Glu Gin Glu Met Glu Val Tyr Asp Leu 
225 230 235 240 

Asn He Gly Gly He He Gly Gly Val Leu Val Val Leu Ala Val Leu 
245 250 255 

Ala Leu He Thr Leu Gly He Cys Cys Ala Tyr Arg Arg Gly Tyr Phe 
260 265 270 

He Asn Asn Lys Gin Asp Gly Glu Ser Tyr Lys Asn Pro Gly Lys Pro 
275 280 285 

Asp Gly Val Asn Tyr He Arg Thr Asp Glu Glu Gly Asp Phe Arg His 
290 295 300 

Lys Ser Ser Phe Val He Xaa 
305 310 



<210> 151 
<211> 171 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
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<222> (171) 

<223> Xaa equals stop translation 
<400> 151 

Met lie Leu Thr Met Leu Leu Met Leu Lys Leu Cys Thr Glu Val Arg 
15 10 15 

Val Ala Asn Glu Leu Asn Ala Arg Arg Arg Ser Phe Thr Asp Phe Asp 
20 25 30 

Pro His His Phe Trp Gin Trp Ser Ser Phe Ser Asp Tyr Val Gin Cys 
35 40 45 

Val Leu Ala Phe Thr Gly Val Ala Gly Tyr lie Thr Tyr Leu Ser lie 
50 55 60 

Asp Ser Ala Leu Phe val Glu Thr Leu Gly Phe Leu Ala Val Leu Thr 
65 70 75 80 

Glu Ala Met Leu Gly Val Pro Gin Leu Tyr Arg Asn His Arg His Gin 
85 90 95 

Ser Thr Glu Gly Met Ser lie Lys Met val Leu Met Trp Thr Ser Gly 
100 105 110 

Asp Ala Phe Lys Thr Ala Tyr Phe Leu Leu Lys Gly Ala Pro Leu Gin 
115 120 125 

Phe Ser Val Cys Gly Leu Leu Gin Val Leu Val Asp Leu Ala lie Leu 
130 135 140 

Gly Gin Ala Tyr Ala Phe Ala Arg His Pro Gin Lys Pro Ala Pro His 
145 150 155 160 

Ala Val His Pro Thr Gly Thr Lys Ala Leu Xaa 
165 170 



<210> 152 
<211> 115 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (115) 

<223> Xaa equals stop translation 
<400> 152 

Met Val Thr Arg Ala Gly Ala Gly Thr Ala Val Ala Gly Ala Val Val 
15 10 15 
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Val Ala Leu Leu Ser Ala Ala Leu 
20 

Ala Val Leu Glu Arg Ala Phe Ser 
35 40 

Asp Met Glu Asn Thr Leu Gin Leu 
50 55 

Ser Ser Thr Lys His Lys Gly Gin 
65 70 

Gly Cys Gin Glu Tyr Thr Gly Ala 
85 

Ser Lys Trp Ala Gin Thr Cys Pro 
100 

His Leu Xaa 
115 



Ala Leu Tyr Gly Pro Pro Leu Asp 
25 30 

Leu Arg Lys Ala His Ser lie Lys 
45 

Val Arg Asn lie lie Pro Pro Leu 
60 

Asp Gly Arg He Gly Val Val Gly 
75 80 

Pro Tyr Phe Ala Glu Ser Gin Leu 
90 95 

Thr Cys Ser Val Pro Val Arg Pro 
105 110 



<210> 153 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (57) 

<223> Xaa equals stop translation 
<400> 153 

Met Ala Arg Ala Cys Val Phe Gin Leu Ser Leu Trp Arg Lys Leu Pro 
1 5 10 15 

Val Gly He Asn Leu Ser Pro Ala He Leu Ser Leu Ser Leu Gly Cys 
20 25 30 

Leu Gly Leu Gly Phe Leu Leu Leu Leu Glu Arg Met Thr Thr Asp Ser 
35 40 45 

Gly He Arg Gin Arg Arg Gin Thr Xaa 
50 55 



<210> 154 
<211> 72 
<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 

<222> (72) 

<223> Xaa equals stop translation 
<400> 154 

Glu Ser Ala Pro Pro Trp Leu Pro lie Cys Pro Thr Arg Ser Leu Gly 
15 10 15 

Leu Leu Val Gin Leu Leu Ala Leu Ala Gly Ser Cys Ser Ala Gly Pro 
20 25 30 

Arg Ala Leu Gly Gin Ala Ser Gly Val Val Arg Thr Thr Lys Pro Leu 
35 40 45 

Leu Ser Pro Ser Thr Pro Leu Asp Leu Gly Pro Pro Glu Pro Pro Ala 
50 55 60 

Gly Trp Ala Tyr Thr Ser Ser Xaa 
65 70 



<210> 155 
<211> 155 
<212> PRT 

<213> Homo sapiens 
<400> 155 

Met Glu Asn Phe lie Lys Val Gin Leu Arg Asp Gly Asp Ser Asn Cys 
15 10 15 

Glu Trp Ser Val Leu Tyr Val lie He Ala Thr Phe Val He Val Val 
20 25 30 

Ala Leu Gly He Leu Ser Trp Thr Val He Cys Cys Cys Lys Arg Gin 
35 40 45 

Lys Gly Lys Pro Lys Arg Lys Ser Lys Tyr Lys He Leu Asp Ala Thr 
50 55 60 

Asp Gin Glu Ser Leu Glu Leu Lys Pro Thr Ser Arg Ala Gly Lys Glu 
65 70 75 80 

Lys Arg Met Ser Leu Ser Gly Leu Asn Gin Ser Ser Trp He Leu Glu 
85 90 95 

Met Lys Asn Gin Gin Glu Thr Pro Gly He Lys Gin Lys Gly Leu Leu 
100 105 110 



Leu Ser Ser Ser Leu Met His Ser Glu Ser Glu Leu Asp Ser Asp Asp 
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115 120 

Ala lie Phe Thr Trp Pro Asp Arg Glu 
130 135 

Gin Asn Gly Ser Val Pro Asn Gly Arg 
145 150 
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125 

Lys Gly Lys Leu Leu His Gly 
140 

Pro Leu 
155 



<210> 156 
<211> 103 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (103) 

<223> Xaa equals stop translation 
<400> 156 

Met Asn Pro Ala val Arg Gin Arg Cys Leu Leu Phe Cys Phe Gin Gin, 
1.5 10 15 

Lys Leu lie Leu Ser His Phe Phe Leu Leu Gin val Pro Gin Trp Cys 
20 25 30 

Ala Glu Tyr Cys Leu Ser lie His Tyr Gin His Gly Gly Val lie Cys 
35 40 45 

Thr Gin Val His Lys Gin Thr Val Val Gin Leu Ala Leu Arg val Ala 
50 55 60 

Asp Glu Met Asp Val Asn He Gly His Glu Val Gly Tyr Val He Pro 
65 70 75 80 

Phe Glu Asn Cys Cys Thr Asn Glu Thr He Leu Arg Leu Val Cys Gly 
85 90 95 

Val Gin Ser Ala Pro Cys Xaa 
100 



<210> 157 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (59) 

<223> Xaa equals stop translation 
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<400> 157 
Met Val Ser Phe 
1 

Lys Asn Met His 
20 

Ser Pro Glu Lys 
35 

Phe Phe Gly Thr 
50 



Gly Phe Trp Phe 
5 

Phe Tyr Arg Ala 

Ala Ala Asp Gly 
40 

Val Arg GLy Asn 
55 



Leu Cys Leu Phe 
10 

Arg Lys Leu Val 
25 

Pro Cys Pro Cys 



Gly Phe Xaa 



Phe Gly Val Trp 
15 

Ser Arg Lys Gly 
30 

Trp Val Phe Leu 
45 



<210> 158 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 
<400> 158 

Met Val Gin Trp Lys Asn Trp Pro Glu Ser Leu Glu Val Trp Val Leu 
15 10 15 

Val Leu Ala Val Pro Leu Thr His Cys Asp Leu Gly lie Leu Cys Cys 
20 25 30 

Glu Asp lie Ser Gin Val Leu His Val Ser Gin Gin He Xaa 
35 40 45 



<210> 159 
<211> 99 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (99) 

<223> Xaa equals stop translation 
<400> 159 

Met val His He Asn Arg Ala Leu Lys Leu He He Arg Leu Phe Leu 
1 5 10 15 

Val Glu Asp Leu Val Asp Ser Leu Lys Leu Ala Val Phe Met Trp Leu 
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20 25 30 

Met Thr Tyr Val Gly Ala Val Phe Asn Gly He Thr Leu Leu He Leu 
35 40 45 

Ala Glu Leu Leu He Phe Ser Val Pro He Val Tyr Glu Lys Tyr Lys 
50 55 60 

Thr Gin He Asp His Tyr Val Gly He Ala Arg Asp Gin Thr Lys Ser 
65 70 75 80 

He Val Glu Lys He Gin Ala Lys Leu Pro Gly He Ala Lys Lys Lys 
85 90 95 

Ala Glu Xaa 



<210> 160 
<211> 392 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (251) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 160 

Met Ala Pro Trp Pro Pro Lys Gly Leu Val Pro Ala Val Leu Trp Gly 
15 10 15 

Leu Ser Leu Phe Leu Asn Leu Pro Gly Pro He Trp Leu Gin Pro Ser 
20 25 30 

Pro Pro Pro Gin Ser Ser Pro Pro Pro Gin Pro His Pro Cys His Thr 

35 40 45 

Cys Arg Gly Leu Val Asp Ser Phe Asn Lys Gly Leu Glu Arg Thr He 
50 55 60 

Arg Asp Asn Phe Gly Gly Gly Asn Thr Ala Trp Glu Glu Glu Asn Leu 
65 70 75 80 

Ser Lys Tyr Lys Asp Ser Glu Thr Arg Leu Val Glu Val Leu Glu Gly 
85 90 95 

Val Cys Ser Lys Ser Asp Phe Glu Cys His Arg Leu Leu Glu Leu Ser 
100 105 110 

Glu Glu Leu Val Glu Ser Trp Trp Phe His Lys Gin Gin Glu Ala Pro 
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115 120 125 

Asp Leu Phe Gin Trp Leu Cys Ser Asp Ser Leu Lys Leu Cys Cys Pro 
130 135 140 

Ala Gly Thr Phe Gly Pro Ser Cys Leu Pro Cys Pro Gly Gly Thr Glu 
145 150 155 160 

Arg Pro Cys Gly Gly Tyr Gly Gin Cys Glu Gly Glu Gly Thr Arg Gly 
165 170 175 

Gly Ser Gly His Cys Asp Cys Gin Ala Gly Tyr Gly Gly Glu Ala Cys 
180 185 190 

Gly Gin Cys Gly Leu Gly Tyr Phe Glu Ala Glu Arg Asn Ala Ser His 
195 200 205 

Leu Val Cys Ser Ala Cys Phe Gly Pro Cys Ala Arg Cys Ser Gly Pro 
210 215 220 

Glu. Glu Ser Asn Cys Leu Gin Cys Lys Lys Gly Trp Ala Leu His His 
225 230 235 240 

Leu Lys Cys Val Asp Cys Ala Lys Ala Cys Xaa Gly Cys Met Gly Ala 
245 250 255 

Gly Pro Gly Arg Cys Lys Lys Cys Ser Pro Gly Tyr Gin Gin Val Gly 
260 265 270 

Ser Lys Cys Leu Asp Val Asp Glu Cys Glu Thr Glu Val Cys Pro Gly 
275 280 285 

Glu Asn Lys Gin Cys Glu Asn Thr Glu Gly Gly Tyr Arg Cys lie Cys 
290 295 300 

Ala Glu Gly Tyr Lys Gin Met Glu Gly lie Cys Val Lys Glu Gin lie 
305 310 315 320 

Pro Glu Ser Ala Gly Phe Phe Ser Glu Met Thr Glu Asp Glu Leu Val 
325 330 335 

Val Leu Gin Gin Met Phe Phe Gly lie lie lie Cys Ala Leu Ala Thr 
340 345 350 

Leu Ala Ala Lys Gly Asp Leu Val Phe Thr Ala He Phe lie Gly Ala 
355 360 365 

val Ala Ala Met Thr Gly Tyr Trp Leu Ser Glu Arg Ser Asp Arg Val 
370 375 380 



Leu Glu Gly Phe He Lys Gly Arg 
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385 390 



<210> 161 
<211> 434 
<212> PRT 

<213> Homo sapiens 
<400> 161 

Met Ala Pro Glu Gly Leu Val Pro Ala Val Leu Trp Gly Leu Ser Leu 
1 5 10 15 

Phe Leu Asn Leu Pro Gly Pro lie Trp Leu Gin Pro Ser Pro Pro Pro 
20 25 30 

Gin Ser Ser Pro Pro Pro Gin Pro His Pro Cys His Thr Cys Arg Gly 
35 40 45 

Leu Val Asp Ser Phe Asn Lys Gly Leu Glu Arg Thr lie Arg Asp Asn 
50 55 60 

Phe Gly Gly Gly Asn Thr Ala Trp Glu Glu Glu Asn Leu Ser Lys Tyr 
65 70 75 80 

Lys Asp Ser Glu Thr Arg Leu Val Glu Val Leu Glu Gly Val Cys Ser 
85 90 95 

Lys Ser Asp Phe Glu Cys His Arg Leu Leu Glu Leu Ser Glu Glu Leu 
100 105 110 

Val Glu Ser Trp Trp Phe His Lys Gin Gin Glu Ala Pro Asp Leu Phe 
115 120 125 

Gin Trp Leu Cys Ser Asp Ser Leu Lys Leu Cys Cys Pro Ala Gly Thr 
130 135 140 

Phe Gly Pro Ser Cys Leu Pro Cys Pro Gly Gly Thr Glu Arg Pro Cys 
145 150 155 160 

• 

Gly Gly Tyr Gly Gin Cys Glu Gly Glu Gly Thr Arg Gly Gly Ser Gly 
165 170 175 

His Cys Asp Cys Gin Ala Gly Tyr Gly Gly Glu Ala Cys Gly Gin Cys 
180 185 190 

Gly Leu Gly Tyr Phe Glu Ala Glu Arg Asn Ala Ser His Leu Val Cys 
195 200 205 



Ser Ala Cys Phe Gly Pro Cys Ala Arg Cys Ser Gly 
210 215 220 



Pro Glu Glu Ser 
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Asn Cys Leu Gin Cys Lys Lys Gly Trp Ala Leu His His Leu Lys Cys 
225 230 235 240 

val Asp lie Asp Glu Cys Gly Thr Glu Gly Ala Asn Cys Gly Ala Asp 
245 250 255 

Gin Phe Cys Val Asn Thr Glu Gly Ser Tyr Glu Cys Arg Asp Cys Ala 
260 265 270 

Lys Ala Cys Leu Gly Cys Met Gly Ala Gly Pro Gly Arg Cys Lys Lys 
275 280 285 

Cys Ser Pro Gly Tyr Gin Gin Val Gly Ser Lys Cys Leu Asp Val Asp 
290 295 300 

Glu Cys Glu Thr Glu Val Cys Pro Gly Glu Asn Lys Gin Cys Glu Asn 
305 310 315 320 

Thr Glu Gly Gly Tyr Arg Cys lie Cys Ala Glu Gly Tyr Lys Gin Met 
325 330 335 

Glu Gly lie Cys Val Lys Glu Gin lie Pro Gly Ala Phe Pro lie Leu 
340 345 350 

Thr Asp Leu Thr Pro Glu Thr* Thr Arg Arg Trp Lys Leu Gly Ser His 
355 360 365 

Pro His Ser Thr Tyr Val Lys Met Lys Met Gin Arg Asp Glu Ala Thr 
370 375 380 

Phe Pro Gly Leu Tyr Gly Lys Gin Val Ala Lys Leu Gly Ser Gin Ser 
385 390 395 400 

Arg Gin Ser Asp Arg Gly Thr Arg Leu lie His Val lie Asn Ala Leu 
405 410 415 

Pro Pro Thr Cys Pro Pro Gin Lys Lys Lys Lys Lys Lys Lys Lys Gly 
420 425 430 

Gly Arg 



<210> 162 
<211> 151 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (151) 
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<223> xaa equals stop translation 
<400> 162 

Met Val Met lie Leu Phe Val Ala Phe lie Thr Cys Trp Glu Glu Val 
1 5 10 . 15 

Thr Thr Leu Val Gin Ala lie Arg lie Thr Ser Tyr Met Asn Glu Thr 
20 25 30 

lie Leu Tyr Phe Pro Phe Ser Ser His Ser Ser Tyr Thr Val Arg Ser 
35 40 45 

Lys Lys lie Phe Leu Ser Lys Leu lie Val Cys Phe Leu Ser Thr Trp 
50 55 60 

Leu Pro Phe Val Leu Leu Gin Val lie lie Val Leu Leu Lys Val Gin 
65 70 75 80 

lie Pro Ala Tyr lie Glu MQt Asn lie Pro' Trp Leu Tyr Phe Val Asn 
85 90 95 

Ser Phe Leu lie Ala Thr Val Tyr Trp Phe Asn Cys His Lys Leu Asn 
100 105 110 

Leu Lys Asp He Gly Leu Pro Leu Asp Pro Phe Val Asn Trp Lys Cys 
115 120 125 

Cys Phe He Pro Leu Thr He Pro Asn Leu Glu Gin He Glu Lys Pro 
130 135 140 

He Ser He Met He Cys Xaa 
145 150 



<210> 163 
<211> 110 
<212> PRT 
<213> Homo sapiens 

<400> 163 

His Ala Ser Gly Trp Arg Thr Pro Arg Asp Pro Glu Arg Pro Pro Arg 
15 10 15 

His He Gin Thr Ser Ala Ala Pro Ala Pro Ser Gin Pro Ser Trp Asp 
20 25 30 

Ser Arg Ala His Pro Thr Gin Arg Arg Asp Pro Gly Pro Pro Gly Pro 
35 40 45 

Ser Ala Asp Ser Thr Ala His Phe Pro Gly Pro Pro His Thr Ser Gin 
50 55 60 
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Pro Ser Gly Arg Ser Leu Pro Thr Arg Cys Arg Val Pro Pro Ala Leu 
65 70 75 80 

Ser Arg Pro Gly Ser Pro Pro Pro Gly Pro Arg Gly Gly Pro Ser Gin 
85 90 95 

Ala Pro Phe Glu Pro Arg Arg Arg Pro Gly Leu Gly Arg Thr 

100 105 110 



<210> 164 

<211> 56 

<212> PRT 

<213> Homo sapiens 

<400> 164 

His Ala Ser Gly Trp Arg Thr Pro Arg Asp Pro Glu Arg Pro Pro Arg 
1 5 10 15 

His He Gin Thr Ser Ala Ala Pro Ala Pro Ser Gin Pro Ser Trp Asp 
20 25 30 

Ser Arg Ala His Pro Thr Gin Arg Arg Asp Pro Gly Pro Pro Gly Pro 
35 40 45 

Ser Ala Asp Ser Thr Ala His Phe 
50 55 



<210> 165 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<400> 165 

Pro Gly Pro Pro His Thr Ser Gin Pro Ser Gly Arg Ser Leu Pro Thr 
15 10 15 

Arg Cys Arg Val Pro Pro Ala Leu Ser Arg Pro Gly Ser Pro Pro Pro 
20 25 30 

Gly Pro Arg Gly Gly Pro Ser Gin Ala Pro Phe Glu Pro Arg Arg Arg 
35 40 45 

Pro Gly Leu Gly Arg Thr 
50 



<210> 166 
<211> 723 
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<212> PRT 

<213> Homo sapiens 
<400> 166 

His Ala Ser Ala Ser Pro Gly Arg Val Asp Ala Asp Ser Asn Ala Val 
15 10 15 

Ala Ser Gly Pro Arg Thr Pro Ser Gly Pro Thr Arg Gin Glu Arg Leu 
20 25 30 

Arg Pro Arg Pro Ala Pro Pro Gly Ser Leu Arg Arg Arg Arg Leu Pro 
35 40 45 

Gly Gin Lys Met Cys Ser Arg Val Pro Leu Leu Leu Pro Leu Leu Leu 
50 55 60 

Leu Leu Ala Leu Gly Pro Gly Val Gin Gly Cys Pro Ser Gly Cys Gin 
65 70 75 80 

Cys Ser Gin Pro Gin Thr Val Phe Cys Thr Ala Arg Gin Gly Thr Thr 
85 90 95 

Val Pro Arg Asp Val Pro Pro Asp Thr Val Gly Leu Tyr Val Phe Glu 
100 105 110 

Asn Gly He Thr Met Leu Asp Ala Gly Ser Phe Ala Gly Leu Pro Gly 
115 120 125 

Leu Gin Leu Leu Asp Leu Ser Gin Asn Gin lie Ala Ser Leu Pro Ser 
130 135 140 

Gly Val Phe Gin Pro Leu Ala Asn Leu Ser Asn Leu Asp Leu Thr Ala 
145 150 155 160 

Asn Arg Leu His Glu He Thr Asn Glu Thr Phe Arg Gly Leu Arg Arg 
165 170 175 

Leu Glu Arg Leu Tyr Leu Gly Lys Asn Arg He Arg His lie Gin Pro 
180 185 190 

Gly Ala Phe Asp Thr Leu Asp Arg Leu Leu Glu Leu Lys Leu Gin Asp 
195 200 205 

Asn Glu Leu Arg Ala Leu Pro Pro Leu Arg Leu Pro Arg Leu Leu Leu 
210 215 220 

Leu Asp Leu Ser His Asn Ser Leu Leu Ala Leu Glu Pro Gly He Leu 
225 230 235 240 



Asp Thr Ala Asn Val Glu Ala Leu Arg Leu Ala Gly Leu Gly Leu Gin 
245 250 255 
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Gin Leu Asp Glu Gly Leu Phe Ser Arg Leu Arg Asn Leu His Asp Leu 
260 265 270 

Asp Val Ser Asp Asn Gin Leu Glu Arg Val Pro Pro Val lie Arg Gly 
275 280 285 

Leu Arg Gly Leu Thr Arg Leu Arg Leu Ala Gly Asn Thr Arg lie Ala 
290 295 300 

Gin Leu Arg Pro Glu Asp Leu Ala Gly Leu Ala Ala Leu Gin Glu Leu 
305 310 315 320 

Asp Val Ser Asn Leu Ser Leu Gin Ala Leu Pro Gly Asp Leu Ser Gly 
325 330 335 

Leu Phe Pro Arg Leu Arg Leu Leu Ala Ala Ala Arg Asn Pro Phe Asn 
340 345 350 

Cys val Cys Pro Leu Ser Trp Phe Gly Pro Trp Val Arg Glu Ser His 
355 360 365 

Val Thr Leu Ala Ser Pro Glu Glu Thr Arg Cys His Phe Pro Pro Lys 
370 375 380 

Asn Ala Gly Arg Leu Leu Leu Glu Leu Asp Tyr Ala Asp Phe Gly Cys 
385 390 395 400 

Pro Ala Thr Thr Thr Thr Ala Thr Val Pro Thr Thr Arg Pro Val Val 
405 410 ' 415 

Arg Glu Pro Thr Ala Leu ser Ser Ser Leu Ala Pro Thr Trp Leu Ser 
420 425 430 

Pro Thr Ala Pro Ala Thr Glu Ala Pro Ser Pro Pro Ser Thr Ala Pro 
435 440 445 

Pro Thr Val Gly Pro Val Pro Gin Pro Gin Asp Cys Pro Pro Ser Thr 
450 455 460 

Cys Leu Asn Gly Gly Thr Cys His Leu Gly Thr Arg His His Leu Ala 
465 470 475 480 

Cys Leu Cys Pro Glu Gly Phe Thr Gly Leu Tyr Cys Glu Ser Gin Met 
485 490 495 

Gly Gin Gly Thr Arg Pro Ser Pro Thr Pro Val Thr Pro Arg Pro Pro 
500 505 510 



Arg Ser Leu Thr Leu Gly lie Glu Pro Val Ser Pro Thr Ser Leu Arg 
515 520 525 
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val Gly Leu Gin Arg Tyr Leu Gin Gly Ser Ser Val Gin Leu Arg Ser 
530 535 540 

Leu Arg Leu Thr Tyr Arg Asn Leu Ser Gly Pro Asp Lys Arg Leu Val 
545 550 555 560 

Thr Leu Arg Leu Pro Ala Ser Leu Ala Glu Tyr Thr Val Thr Gin Leu 
565 570 575 

Arg Pro Asn Ala Thr Tyr Ser Val Cys Val Met Pro Leu Gly Pro Gly 
580 585 590 

Arg Val Pro Glu Gly Glu Glu Ala Cys Gly Glu Ala His Thr Pro Pro 
595 600 605 

Ala Val His Ser Asn His Ala Pro Val Thr Gin Ala Arg Glu Gly Asn 
610 615 620 

Leu Pro Leu Leu lie Ala Pro Ala Leu Ala Ala Val Leu Leu Ala Ala 
625 630 635 640 

Leu Ala Ala Val Gly Ala Ala Tyr Cys Val Arg Arg Gly Arg Ala Met 
645 650 655 

Ala Ala Ala Ala Gin Asp Lys Gly Gin Val Gly Pro Gly Ala Gly Pro. 
660 665 670 

Leu Glu Leu Glu Gly Val Lys Val Pro Leu Glu Pro Gly Pro Lys Ala 
675 680 685 

Thr Glu Ala Val Glu Arg Pro Cys Pro Ala Gly Leu Ser Val Lys Cys 
690 695 700 

His Ser Trp Ala Ser Lys Ala Trp Pro Gin Ser Pro Leu His Ala Lys 
705 710 715 720 

Pro Tyr lie 



<210> 167 

<211> 51 

<212> PRT 

<213> Homo sapiens 

<400> 167 

His Ala Ser Gly Arg Leu Gin Thr Gin Arg Glu Gly Gly Gin Gly Val 
15 10 15 



Gly Arg Arg Arg Thr Glu Glu Gly Thr Glu Thr Gin Ser Lys Gly Gly 
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20 25 30 

Lys Glu Glu Thr Leu Val Gly Gly Arg His Ser Gly Glu Arg Gly Gly 
35 40 45 

Trp Ala Glu 
50 



<210> 168 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<400> 168 

Pro Arg Val Arg Ala Glu Ser Glu Gly Thr Tyr Asp Thr Tyr Gin His 
1 5 10 15 

Val Pro Val Glu Ser Phe Ala Glu Val Leu Leu Arg Thr Gly Lys Leu 
20 25 30 

Ala Glu Ala Lys Asn Lys Gly Glu Val Phe Pro Thr Thr Glu Val Leu 
35 40 45 

Leu Gin Leu Ala Ser Glu Ala Leu Pro Asn Asp 
50 55 



<210> 169 

<211> 454 
<212> PRT 

<213> Homo sapiens 
<400> 169 

Leu Glu Arg Leu Leu Arg Gin Ser Asn He Leu Leu Arg Ser Pro Arg 
15 10 15 

Lys Arg Asn Ser Glu Asp Glu Ala Gin Glu Ala Lys Asp Ser Lys Val 
20 25 30 

Thr Tyr Ala Asp Thr Leu Asn His Leu Glu Lys Ser Leu Ala His Leu 
35 40 45 

Glu Thr Leu Ser His Ser Phe He Leu Ser Leu Lys Asn Ser Glu Gin 
50 55 60 

Glu Thr Leu Gin Lys Tyr Ser His Leu Tyr Asp Leu Ser Arg Ser Glu 
65 70 75 80 

Lys Glu Lys Leu His Asp Glu Ala Val Ala He Cys Leu Asp Gly Gin 
85 90 95 
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Pro Leu Ala Met He Gin Gin Leu Leu Glu Val Ala Val Gly Pro Leu 
100 105 110 

Asp He Ser Pro Lys Asp He Val Gin Ser Ala He Met Lys He He 
115 120 125 

Ser Ala Leu Ser Gly Gly Ser Ala Asp Leu Gly Gly Pro Arg Asp Pro 
130 135 140 

Leu Lys Val Leu Glu Gly Val Val Ala Ala Val His Ala Ser Val Asp 
145 150 155 160 

Lys Gly Glu Glu Leu Val Ser Pro Glu Asp Leu Leu Glu Trp Leu Arg 
165 170 175 

Pro Phe Cys Ala Asp Asp Ala Trp Pro Val Arg Pro Arg He His Val 
180 185 190 

Leu Gin He Leu Gly Gin Ser Phe His Leu Thr Glu Glu Asp Ser Lys 
195 200 205 

Leu Leu Val Phe Phe Arg Thr Glu Ala He Leu Lys Ala Ser Trp Pro 
210 215 220 

Gin Arg Gin Val Asp He Ala Asp He Glu Asn Glu Glu Asn Arg Tyr 
225 230 235 240 

Cys Leu Phe Met Glu Leu Leu Glu Ser Ser His His Glu Ala Glu Phe 
245 250 255 

Gin His Leu Val Leu Leu Leu Gin Ala Trp Pro Pro Met Lys Ser Glu 
260 265 270 

Tyr Val He Thr Asn Asn Pro Trp Val Arg Leu Ala Thr Val Met Leu 
275 280 285 

Thr Arg Cys Thr Met Glu Asn Lys Glu Gly Leu Gly Asn Glu Val Leu 
290 295 300 

Lys Met Cys Arg Ser Leu Tyr Asn Thr Lys Gin Met Leu Pro Ala Glu 
305 310 315 320 

Gly Val Lys Glu Leu Cys Leu Leu Leu Leu Asn Gin Ser Leu Leu Leu 
325 330 335 

Pro Ser Leu Lys Leu Leu Leu Glu Ser Arg Asp Glu His Leu His Glu 
340 345 350 

Met Ala Leu Glu Gin He Thr Ala Val Thr Thr Val Asn Asp Ser Asn 
355 360 365 
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Cys Asp Gin Glu Leu Leu Ser Leu 
370 375 

Lys Cys Val Ser Thr Pro Phe Tyr 
385 390 

Ala Ser Leu Gin Gin Gly Arg Trp 
405 

Leu Arg Glu Ala Gly His Glu Ala 
420 

Val Arg Gly Thr His Gin Ala Phe 
435 440 

Ala Ala Gin His Trp Val 
450 



Leu Leu Asp Ala Lys Leu Leu Val 
380 

Pro Arg lie Val Asp His Leu Leu 
395 400 

Asp Ala Glu Glu Leu Gly Arg His 
410 415 

Glu Ala Gly Ser Leu Leu Leu Ala 
425 430 

Arg Thr Phe Ser Thr Ala Leu Arg 
445 



<210> 170 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 170 

Leu Glu Arg Leu Leu Arg Gin Ser Asn lie Leu Leu Arg Ser Pro Arg 
15 10 15 

Lys Arg Asn Ser Glu Asp Glu Ala Gin Glu Ala Lys Asp Ser Lys Val 
20 25 30 

Thr Tyr Ala Asp 
35 



<210> 171 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 171 

Thr Leu Asn His Leu Glu Lys Ser Leu Ala His Leu Glu Thr Leu Ser 
1 .5 10 .15 

His Ser Phe lie Leu Ser Leu Lys Asn Ser Glu Gin Glu Thr Leu Gin 
20 25 30 

Lys Tyr Ser 
35 
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<210> 172 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 172 

His Leu Tyr Asp Leu Ser Arg Ser Glu Lys Glu Lys Leu His Asp Glu 
15 10 15 

Ala Val Ala lie Cys Leu Asp Gly Gin Pro Leu Ala Met lie Gin Gin 
20 25 30 

Leu Leu Glu Val 
35 



<210> 173 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 173 

Ala Val Gly Pro Leu Asp lie Ser Pro Lys Asp Xle Val Gin Ser Ala 
15 10 15 

lie Met Lys lie He Ser Ala Leu Ser Gly Gly Ser Ala Asp Leu Gly 
20 25 30 

Gly Pro Arg 
35 



<210> 174 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 174 

Asp Pro Leu Lys Val Leu Glu Gly Val Val Ala Ala Val His Ala Ser 
15 10 15 

Val Asp Lys Gly Glu Glu Leu Val Ser Pro Glu Asp Leu Leu Glu Trp 
20 25 30 

Leu Arg Pro Phe 
35 



<210> 175 
<211> 35 
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<212> PRT 

<213> Homo sapiens 
<400> 175 

Cys Ala Asp Asp Ala Trp Pro Val Arg Pro Arg He His Val Leu Gin 
15 10 15 

He Leu Gly Gin Ser Phe His Leu Thr Glu Glu Asp Ser Lys Leu Leu 
20 25 30 

Val Phe Phe 
35 



<210> 176 

<211> 37 
<212> PRT 

<213> Homo sapiens 
<400> 176 

Arg Thr Glu Ala He Leu Lys Ala Ser Trp Pro Gin Arg Gin Val Asp 
15 10 15 

He Ala Asp He Glu Asn Glu Glu Asn Arg Tyr Cys Leu Phe Met Glu 
20 25 30 

Leu Leu Glu Ser Ser 
35 



<210> 177 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<400> 177 

His His Glu Ala Glu Phe Gin His Leu Val Leu Leu Leu Gin Ala Trp 
1 5 . 10 15 

Pro Pro Met Lys Ser Glu Tyr Val He Thr Asn Asn Pro Trp val Arg 
20 25 30 

Leu Ala 



<210> 178 
<211> 36 
<212> PRT 

<213> Homo sapiens 
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<400> 178 

Thr Val Met Leu Thr Arg Cys Thr Met Glu Asn Lys Glu Gly Leu Gly 
1 5 10 15 

Asn Glu Val Leu Lys Met Cys Arg Ser Leu Tyr Asn Thr Lys Gin Met 
20 25 30 

Leu Pro Ala Glu 
35 



<210> 179 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 179 

Gly Val Lys Glu Leu Cys Leu Leu Leu Leu Asn Gin Ser Leu Leu Leu 
15 10 15 

Pro Ser Leu Lys Leu Leu Leu Glu Ser Arg Asp Glu His Leu His Glu 
20 25 30 

Met Ala Leu 
35 



<210> 180 
<211> 36 

<212> PRT 

<213> Homo sapiens 
<40C> 180 

Glu Gin He Thr Ala Val Thr Thr Val Asn Asp Ser Asn Cys Asp Gin 
15 10 15 

Glu Leu Leu Ser Leu Leu Leu Asp Ala Lys Leu Leu Val Lys Cys Val 
20 25 30 

Ser Thr Pro Phe 
35 



<210> 181 
<211> 35 
<212> PRT 

<213> Homo sapiens 



<400> 181 

Tyr Pro Arg He Val Asp His Leu Leu Ala Ser Leu Gin Gin Gly Arg 
15 10 15 . 
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Trp Asp Ala Glu Glu Leu Gly Arg His Leu Arg Glu Ala Gly His Glu 
20 25 30 

Ala Glu Ala 
35 



<210> 182 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 182 

Gly Ser Leu Leu Leu Ala Val Arg Gly Thr His Gin Ala Phe Arg Thr 
is 10 15 

Phe Ser Thr Ala Leu Arg Ala Ala Gin His Trp Val 

20 25 



<210> 183 
<211> 323 
<212> PRT 

<213> Homo sapiens 
<400> 183 

Pro ser Ser Tyr Thr Ala Thr Met Asn Val Ser Trp lie Ser Leu Arg 
1 5 10 15 

Arg Arg Ser Phe Arg Ala Phe Gly Arg Val Trp Thr Cys Ser Gly Leu 
20 25 30 

Leu Gin Met Thr Ser lie Lys Gly Lys Leu Ser Leu val Trp Gin Arg 
35 40 . 45 

Leu Asp Gly His Phe Cys Arg Thr Leu Glu Glu Ser Val Tyr Ser lie 
50 ^ 55 60 

Ala lie Ser Leu Ala Gin Arg Tyr Ser Val Ser Arg Trp Glu Val Phe 
65 70 75 80 

Met Thr His Leu Glu Phe Leu Phe Thr Asp Ser Gly Leu Ser Thr Leu 
85 90 95 

Glu lie Glu Asn Arg Ala Gin Asp Leu His Leu Phe Glu Thr Leu Lys 
100 105 110 

Thr Asp Pro Glu Ala Phe His Gin His Met Val Lys Tyr He Tyr Pro 
115 120 125 
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Thr He Gly Gly Phe Asp His Glu Arg Leu Gin Tyr Tyr Phe Thr Leu 
130 135 140 

Leu Glu Asn Cys Gly Cys Ala Asp Leu Gly Asn Cys Ala He Lys Pro 
145 150 155 160 

Glu Thr His lie Arg Leu Leu Lys Lys Phe Lys Val Val Ala Ser Gly 
165 170 175 

Leu Asn Tyr Lys Lys Leu Thr Asp Glu Asn Met Ser Pro Leu Glu Ala 
180 185 190 

Leu Glu Pro Val Leu Ser Ser Gin Asn He Leu Ser He Ser Lys Leu 
195 200 205 

Val Pro Lys He Pro Glu Lys Asp Gly Gin Met Leu Ser Pro Ser Ser 
210 215 220 

Leu Tyr Thr He Trp Leu Gin Lys Leu Phe Trp Thr Gly Asp Pro His 
225 230 235 240 

Leu He Lys Gin Val Pro Gly Ser Ser Pro Glu Trp Leu His Ala Tyr 
245 250 255 

Asp Val Cys Met Lys Tyr Phe Asp Arg Leu His Pro Gly Asp Leu He 
260 265 270 

Thr Val val Asp Ala val Thr Phe Ser Pro Lys Ala Val Thr Lys Leu 
275 280 285 

Ser Val Glu Ala Arg Lys Glu Met Thr Arg Lys Ala He Lys Thr Val 
290 295 300 

Lys His Phe He Glu Lys Pro Lys Glu Lys Lys Leu Arg Arg Arg Ser 
305 310 315 320 



Ser Arg Ser 



<210> 184 
<211> 38 
<212> PRT 

<213> Homo sapiens 
<400> 184 

Pro Ser Ser Tyr Thr Ala Thr Met Asn Val Ser Trp He Ser Leu Arg 
15 10 15 

Arg Arg Ser Phe Arg Ala Phe Gly Arg Val Trp Thr Cys Ser Gly Leu 
20 25 30 
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Leu Gin Met Thr Ser lie 
35 



<210> 185 
<211> 33 
<212> PRT 

<213> Homo sapiens 
<400> 185 

Lys Gly Lys Leu Ser Leu Val Trp Gin Arg Leu Asp Gly His Phe Cys 
15 10 15 

Arg Thr Leu Glu Glu Ser Val Tyr Ser lie Ala He Ser Leu Ala Gin 
20 25 30 

Arg 



<210> 186 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 186 

Tyr Ser Val Ser Arg Trp Glu Val Phe Met Thr His Leu Glu Phe Leu 
1 5 10 15 

Phe Thr Asp Ser Gly Leu Ser Thr Leu Glu He Glu Asn Arg Ala Gin 
20 25 30 

Asp Leu His 
35 



<210> 187 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 187 

Leu Phe Glu Thr Leu Lys Thr Asp Pro Glu Ala Phe His Gin His Met 
1 5 10 15 

Val Lys Tyr He Tyr Pro Thr He Gly Gly Phe Asp His Glu Arg Leu 
20 25 30 

Gin Tyr Tyr Phe 
35 
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<210> 188 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 188 

Thr Leu Leu Glu Asn Cys Gly Cys Ala Asp Leu Gly Asn Cys Ala lie 
15 10 15 

* Lys Pro Glu Thr His He Arg Leu Leu Lys Lys Phe Lys Val Val Ala 
20 25 30 

Ser Gly Leu 
35 



<210> 189 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 189 

Asn Tyr Lys Lys Leu Thr Asp Glu Asn Met Ser Pro Leu Glu Ala Leu 
1 5 10 15 

Glu Pro Val Leu Ser Ser Gin Asn He Leu Ser He Ser Lys Leu Val 
20 25 30 

Pro Lys He Pro 
35 



<210> 190 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 190 

Glu Lys Asp Gly Gin Met Leu Ser Pro Ser Ser Leu Tyr Thr He Trp 
1 5 .10 15 

Leu Gin Lys Leu Phe Trp Thr Gly Asp Pro His Leu He Lys Gin Val 
20 25 30 

Pro Gly Ser Ser 
35 



<210> 191 
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<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 191 

Pro Glu Trp Leu His Ala Tyr Asp Val Cys Met Lys Tyr Phe Asp Arg 
1 5 10 15 

Leu His Pro Gly Asp Leu lie Thr Val Val Asp Ala Val Thr Phe Ser 
20 25 30 

Pro Lys Ala 
35 



<210> 192 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<400> 192 

Val Thr Lys Leu Ser Val Glu Ala Arg Lys Glu Met Thr Arg Lys Ala 
15 10 15 

lie Lys Thr Val Lys His Phe lie Glu Lys Pro Lys Glu Lys Lys Leu 
20 25 30 

Arg Arg Arg Ser Ser Arg Ser 
35 



<210> 193 
<211> 244 
<212> PRT 
<213> Homo sapiens 

<400> 193 

Met Leu Val Tyr Leu He Thr Gly Asp Val Lys Phe Gly Leu Leu Ala 
15 10 15 

Arg Val Gly Cys Cys Leu Thr Val Pro Thr Glu Arg Cys Phe Phe Ser 
20 25 30 

Phe Cys Ala Ala Val Lys Lys Pro Ala Pro Ala Pro Pro Lys Pro Gly 
35 40 45 

Asn Pro Pro Pro Gly His Pro Gly Gly Gin Ser Ser Ser Gly Thr Ser 
50 55 60 

Gin His Pro Pro Ser Leu Ser Pro Lys Pro Pro Thr Arg Ser Pro Ser 
65 70 75 80 



J 
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Pro Pro Thr Gin His Thr Gly Gin Pro Pro Gly Gin Pro Ser Ala Pro 
85 90 95 

Ser Gin Leu Ser Ala Pro Arg Arg Tyr Ser Ser Ser Leu Ser Pro lie 
100 105 110 

Gin Ala Pro Asn His Pro Pro Pro Gin Pro Pro Thr Gin Ala Thr Pro 
115 120 125 

Leu Met His Thr Lys Pro Asn Ser Gin Gly Pro Pro Asn Pro Met Ala 
130 135 140 

Leu Pro Ser Glu His Gly Leu Glu Gin Pro Ser His Thr Pro Pro Gin 
145 150 155 160 

Thr Pro Thr Pro Pro Ser Thr Pro Pro Leu Gly Lys Gin Asn Pro Ser 
165 170 175 

Leu Pro Ala Pro Gin Thr Leu Ala Gly Gly Asn Pro Glu Thr Ala Gin 
180 185 190 

Pro His Ala Gly Thr Leu Pro Arg Pro Arg Pro Val Pro Lys Pro Arg 
195 200 205 

Asn Arg Pro Ser Val Pro Pro Pro Pro Gin Pro Pro Gly Val His Ser 
210 215 220 

Ala Gly Asp Ser Ser Leu Thr Asn Thr Ala Pro Thr Ala Ser Lys lie 
225 230 235 240 

val Thr Asp Val 



<210> 194 
<211> 171 
<212> PRT 

<213> Homo sapiens 
<400> 194 

Phe He Phe Ser val Lys Lys Lys Lys Thr Asp Asp Gly Pro Ser Leu 
1 5 10 15 

Gly Ala Gin Asp Gin Arg Ser Thr Pro Thr Asn Gin Lys Gly Ser He 
20 25 30 

He Pro Asn Asn He Arg His Lys Phe Gly Ser Asn Val Val Asp Gin 
35 40 45 

Leu Val Ser Glu Glu Gin Ala Gin Lys Ala He Asp Glu Val Phe Glu 
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50 55 60 

Gly Gin Lys Arg Ala Ser Ser Trp Pro Ser Arg Thr Gin Asn Pro val 
65 70 75 80 

Glu lie Ser Ser Val Phe Ser Asp Tyr Tyr Asp Leu Gly Tyr Asn Met 
85 90 95 

Arg Ser Asn Leu Phe Arg Gly Ala Ala Glu Glu Thr Lys Ser Leu Met 
100 105 110 

Lys Ala Ser Tyr Thr Pro Glu val lie Glu Lys Ser val Arg Asp Leu 
115 120 125 

Glu His Trp His Gly Arg Lys Thr Asp Asp Leu Gly Arg Trp His Gin 
130 135 140 

Lys Asn Ala Met Asn Leu Asn Leu Gin Lys Ala Leu Glu Glu Lys Tyr 
145 150 155 160 

Gly Glu Asn Ser Lys Ser Lys Ser Ser Lys Tyr 
165 170 



<210> 195 
<211> 31 

<212> PRT 

<213> Homo sapiens 

<400> 195 

Gly Ser lie lie Pro Asn Asn He Arg His Lys Phe Gly Ser Asn Val 
15 10 15 

Val Asp Gin Leu Val Ser Glu Glu Gin Ala Gin Lys Ala He Asp 
20 25 30 



<210> 196 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<400> 196 

Glu Val Phe Glu Gly Gin Lys Arg Ala Ser Ser Trp Pro Ser Arg Thr 
1 5 10 15 

Gin Asn Pro Val Glu He Ser Ser Val Phe Ser Asp Tyr Tyr Asp Leu 
20 25 30 



Gly 
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<210> 197 
<211> 40 
<212> PRT 

<213> Homo sapiens 
<400> 197 

Tyr Asn Met Arg Ser Asn Leu Phe Arg Gly Ala Ala Glu Glu Thr Lys 
1 5 10 15 

ser Leu Met Lys Ala Ser Tyr Thr Pro Glu Val He Glu Lys Ser Val 
20 25 30 

Arg Asp Leu Glu His Trp His Gly 
35 40 



<210> 198 
<211> 38 
<212> PRT 

<213> Homo sapiens 
<400> 198 

Arg Lys Thr Asp Asp Leu Gly Arg Trp His Gin Lys Asn Ala Met Asn 
15 10 15 

Leu Asn Leu Gin Lys Ala Leu Glu Glu Lys Tyr Gly Glu Asn Ser Lys 
20 25 30 

Ser Lys Ser Ser Lys Tyr 
35 



<210> 199 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<400> 199 

His Glu Ser Ala Arg Gly Arg Trp Glu Gly Gly Gly Arg Arg Ala Cys 
1 5 10 15 

Arg Gly Ser Leu Gly Leu Ala Arg Ala Gin Gly Ala Glu Arg Val Thr 
20 25 30 

Ser Ser Glu Gin Arg Pro Ala 
35 



<210> 200 
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<211> 160 
<212> PRT 

<213> Homo sapiens 
<400> 200 

Ser Gin Val Pro Lys Arg Thr Asp Ser Ser Glu Pro Cys Gly Leu Ser 
15 10 15 

Asp Leu Cys Arg Ser Leu Met Thr Lys Pro Gly Cys Ser Gly Tyr Cys 
20 25 30 

Leu Ser His Gin Leu Leu Phe Phe Leu Trp Ala Arg Met Arg Gly Cys 
35 40 45 

Thr Gin Gly Pro Leu Gin Gin Ser Gin Asp Tyr lie Thr Phe Cys Ala 
50 55 60 

Asn Met Met Asp Leu Asn Arg Arg Ala Glu Ala lie Gly Tyr Ala Tyr 
65 70 75 80 

Pro Thr Arg Asp lie Phe Met Glu Asn lie Met Phe Cys Gly Met Gly 
85 ^ 90 95 

Gly Phe Ser Asp Phe Tyr Lys Leu Arg Trp Leu Glu Ala lie Leu Ser 
100 105 110 

Trp Gin Lys Gin Gin Glu Gly Cys Phe Gly Glu Pro Asp Ala Glu Asp 
115 120 125 

Glu Glu Leu Ser Lys Ala lie Gin Tyr Gin Gin His Phe Ser Arg Arg 
130 135 140 

Val Lys Arg Arg Glu Lys Gin Phe Pro Glu Tyr Trp Lys Trp Cys Pro 
145 150 155 160 



<210> 201 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<400> 201 

Ser Gin Val Pro Lys Arg Thr Asp Ser Ser Glu Pro Cys Gly Leu Ser 
15 10 15 

Asp Leu Cys Arg Ser Leu Met Thr Lys Pro Gly Cys Ser Gly Tyr Cys 
20 25 30 



wo 00/61623 



PCT/USOO/08979 



149 



Leu Ser His Gin Leu Leu Phe 
35 



<210> 202 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 202 

Phe Leu Trp Ala Arg Met Arg Gly Cys Thr Gin Gly Pro Leu Gin Gin 
15 10 15 

Ser Gin Asp Tyr lie Thr Phe Cys Ala Asn Met Met Asp Leu Asn Arg 
20 25 30 

Arg Ala Glu Ala 
35 



<210> 203 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<400> 203 

lie Gly Tyr Ala Tyr Pro Thr Arg Asp lie Phe Met Glu Asn lie Met 
15 10 15 

Phe Cys Gly Met Gly Gly Phe Ser Asp Phe Tyr Lys Leu Arg Trp Leu 
20 25 30 

Glu Ala lie Leu Ser Trp Gin Lys Gin Gin Glu Gly 
35 40 



<210> 204 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<400> 204 

Cys Phe Gly Glu Pro Asp Ala Glu Asp Glu Glu Leu Ser Lys Ala He 
15 10 15 

Gin Tyr Gin Gin His Phe Ser Arg Arg Val Lys Arg Arg Glu Lys Gin 
20 25 30 

Phe Pro Glu Tyr Trp Lys Trp Cys Pro 
35 40 
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<210> 205 

<211> 49 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (25) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 205 

Lys Ser Val Gly Arg Ser Ser Pro Thr Arg Arg Tyr Arg Ala Ala Val 
15 10 15 

Gly Glu Thr Pro Ala Gly Ala Gin Xaa Gin Leu Arg Gly Arg Glu Gly 
20 25 30 

Arg Trp Arg Arg Leu Gly Gin Pro Phe Pro Arg Gly Ser Thr Ala Leu 
35 40 45 

Arg 



<210> 206 

<211> 55 

<212> PRT 

<213> Homo sapiens 

<400> 206 

lie Phe Leu Phe Tyr Leu Pro Pro Ser Pro Pro Ser Arg Leu Leu Val 
15 10 15 

Pro Gly Tyr Trp Cys Leu Ala Ser Trp Gin Gly Pro Gly Thr Trp Thr 
20 25 30 

lie Ser His Thr Thr Pro Arg Gly Gly lie Phe Phe Tyr Phe Pro Tyr 
35 40 45 

Glu Lys Gin lie Phe Leu Arg 
50 55 



<210> 207 

<211> 62 

<212> PRT 

<213> Homo sapiens 

<22 0> 

<221> SITE 
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<222> (1) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 207 

xaa Arg Gly Met val Phe Gly Gly val Val Pro Tyr Val Pro Gin Tyr 
15 10 15 

Arg Asp lie Arg Arg Thr Gin Asn Ala Asp Gly Phe Ser Thr Tyr Val 
20 25 30 

Cys Leu Val Leu Leu Val Ala Asn lie Leu Arg lie Leu Phe Trp Phe 
35 40 45 

Gly Arg Arg Phe Glu Ser Pro Leu Leu Trp Gin Ser Ala lie 
50 55 60 



<210> 208 
<211> 383 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 208 

Arg Thr Gly Trp Leu Gly Pro Pro Gly Ser Pro Pro Pro Pro Pro His 
1 5 10 15 

Val Arg Gly Met Pro Gly Cys Pro Cys Pro Gly Cys Gly Met Ala Gly 
20 25 30 

Pro Arg Leu Leu Phe Leu Xaa Ala Leu Ala Leu Glu Leu Leu Gly Arg 
35 40 45 

Ala Gly Gly Ser Glii Pro Ala Leu Arg Ser Arg Gly Thr Ala Thr Ala 
50 55 60 

Cys Arg Leu Asp Asn Lys Glu Ser Glu Ser Trp Gly Ala Leu Leu Ser 
65 70 75 80 

Gly Glu Arg Leu Asp Thr Trp lie Cys Ser Leu Leu Gly Ser Leu Met 
85 90 95 

Val Gly Leu Ser Gly Val Phe Pro Leu Leu Val lie Pro Leu Glu Met 
100 105 110 



Gly Thr Met Leu Arg Ser Glu Ala Gly Ala Trp Arg Leu Lys Gin Leu 
115 120 125 
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Leu Ser Phe Ala Leu Gly Gly Leu Leu Gly Asn Val Phe Leu His Leu 
130 135 140 

Leu Pro Glu Ala Trp Ala Tyr Thr Cys Ser Ala Ser Pro Gly Gly Glu 
145 150 155 160 

Gly Gin ser Leu Gin Gin Gin Gin Gin Leu Gly Leu Trp Val lie Ala 
165 170 175 

Gly He Leu Thr Phe Leu Ala Leu Glu Lys Met Phe Leu Asp Ser Lys 
180 185 190 

Glu Glu Gly Thr Ser Gin Ala Pro Asn Lys Asp Pro Thr Ala Ala Ala 
195 200 205 

Ala Ala Leu Asn Gly Gly His Cys Leu Ala Gin Pro Ala Ala Glu Pro 
210 215 220 

Gly Leu Gly Ala Val Val Arg Ser He Lys Val Ser Gly Tyr Leu Asn 
225 230 235 240 

Leu Leu Ala Asn Thr He Asp Asn Phe Thr His Gly Leu Ala Val Ala 
245 250 255 

Ala Ser Phe Leu Val Ser Lys Lys He Gly Leu Leu Thr Thr Met Ala 
260 265 270 

He Leu Leu His Glu He Pro His. Glu Val Gly Asp Phe Ala He Leu 
275 280 285 

Leu Arg Ala Gly Phe Asp Arg Trp Ser Ala Ala Lys Leu Gin Leu Ser 
290 295 300 

Thr Ala Leu Gly Gly Leu Leu Gly Ala Gly Phe Ala He Cys Thr Gin 
305 310 315 320 

Ser Pro Lys Gly Val Glu Glu Thr Ala Ala Trp Val Leu Pro Phe Thr 
325 330 335 

Ser Gly Gly Phe Leu Tyr He Ala Leu Val Asn Val Leu Pro Asp Leu 
340 345 350 

Leu Glu Glu Glu Asp Pro Trp Arg Ser Leu Gin Gin Leu Leu Leu Leu 
355 360 365 

Cys Ala Gly He Val Val Met Val Leu Phe Ser Leu Phe Val Asp 
370 375 380 



<210> 209 
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<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 209 

Arg val Arg Lys Trp Glu Arg Ser Gin Pro Arg Leu Leu Tyr Thr Gly 
15 10 15 

Lys Leu Ser Gly Pro Gin Ala Arg 
20 



<210> 210 

<211> 97 

<212> PRT 

<213> Homo sapiens 

<400> 210 

Ser Pro Ala Trp Ala Gin Leu Pro Gin Ser His Pro Leu Pro Thr Ala 
15 10 15 

Ser Gly Leu Lys Asn lie Pro Gly lie Arg Gly Ala Leu Thr Thr Arg 
20 25 30 

Pro Ser Glu Ser Pro Pro Ala Trp Asn Leu Ala lie Ser Asn Leu Leu 
35 40 45 

Pro Ser Ala Ser Trp lie Lys Leu Glu Thr Ala Gly Thr Pro Gly Met 
50 55 60 

Ser Leu Pro lie Leu Pro Cys Leu Cys Ser Phe Leu Asp Leu Thr Tyr 
65 70 75 80 

Tyr Phe Phe Cys Phe Cys Phe His Pro Ser Cys Leu Ser Cys Pro Glu 
85 90 95 

Gly 



<210> 211 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 211 

Arg Pro Ser Glu Ser Pro Pro Ala Trp Asn Leu Ala lie Ser Asn Leu 
15 10 15 

Leu Pro Ser Ala Ser Trp He Lys Leu Glu Thr Ala Gly Thr Pro Gly 
20 25 30 
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Met Ser Leu Pro 

35 



<210> 212 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 212 

lie Leu Pro Cys Leu Cys Ser Phe Leu Asp Leu Thr Tyr Tyr Phe Phe 
1 5 10 15 

Cys Phe Cys Phe His Pro Ser Cys Leu Ser Cys Pro Glu Gly 
20 25 30 



<210> 213 
<211> 203 
<212> PRT 

<213> Homo sapiens 
<400> 213 

Met Gly Arg Asp lie Pro Gly Val Pro Ala Val Ser Ser Leu He Gin 
15 10 15 

Glu Ala Leu Gly Arg Arg Leu Leu Met Ala Arg Phe Gin Ala Gly Gly 
20 25 30 

Asp Ser Glu Gly Arg Val Val Asn Ala Pro Leu He Pro Gly He Phe 
35 40 45 

Phe Arg Pro Glu Ala Val Gly Arg Gly Trp Leu Cys Gly Ser Trp Ala 
50 55 60 

Gin Ala Gly Leu Gin Asn His Pro Leu Trp Gly Asp Asp Gly Gly Gin 
65 70 75 80 

Phe Gin Gly Pro Pro Ala He His Trp Ala Val Trp Leu Arg Leu Ser 
85 90 95 

Ala val Ala Thr Glu Ala Leu Ser Gin Ala Thr Asp Ala Lys Asp Gly 
100 105 110 

Gin Asp Asp Gin Glu Asp Asp Asp Glu Asp Pro His Gly Ala Arg Glu 
115 120 125 



Glu Leu 
130 



Val 



Leu 



Leu Ala Ala Ala Val Thr Thr Ala Phe Glu Ser Phe 
135 140 
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Gly Ala Gly Lys Asp Glu Thr Thr 
145 150 

Ser Gin Gin Ala Glu Gin Gin Gly 
165 

Leu Gly His Pro Gly Leu Gly Ala 
180 

Ala Gly Leu Arg Pro Leu Pro Leu 
195 200 



155 



Phe Gly Cys Asn Leu Leu Gly Ala 
155 160 

Gly Arg Glu Ala Gly Asp Pro Ser 
170 175 

Thr Glu Leu Ser Cys Val Glu Lys 
185 190 

Pro Asp Ala 



<210> 214 
<211> 13 

<212> PRT 

<213> Homo sapiens 
<400> 214 

Ala Arg Ala Ala Arg Gly Lys lie Glu Ser Asn Leu lie 
1 5 10 



<210> 215 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 215 

Gly Pro Gin Val Asp Trp Gin Arg Pro Leu 
1 5 10 



<210> 216 
<211> 77 

<212> PRT 

<213> Homo sapiens 
<400> 216 

His Met Leu Trp Asn Arg Arg Lys 
1 5 

Val Leu Ser Leu Ala Leu Gly Pro 
20 

Ser Glu Lys Arg Asp Leu Ser Ser 
35 40 

Thr Arg Asn Gly Val Asn Ser Arg 
50 55 



Leu Arg Cys Cys Phe His Lys Phe 
10 15 

Ser Phe Leu Phe Trp Lys Asn Leu 
25 30 

val Cys Ser Ala Phe Leu Tyr Lys 
45 

Asp Net Glu Val lie Thr Pro Asp 
60 



wo 00/61623 



PCT/USOO/08979 



156 



Ser Leu Cys Trp Leu Leu Arg Phe Ser Gin Gly Glu Val 
65 70 75 



<210> 217 
<211> 284 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (187) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 217 

Met Val Thr Arg Ala Gly Ala Gly Thr Ala Val Ala Gly Ala Val Val 
15 10 15 

Val Ala Leu Leu Ser Ala Ala Leu Ala Leu Tyr Gly Pro Pro Leu Asp 
20 25 30 

Ala Val Le^ Glu Arg Ala Phe Ser Leu Arg Lys Ala His Ser lie Lys 
35 40 45 

Asp Met Glu Asn Thr Leu Gin Leu Val Arg Asn He He Pro Pro Leu 
50 55 60 

Ser Ser Thr Lys His Lys Gly Gin Asp Gly Arg He Gly val val Gly 
65 70 75 80 

Gly Cys Gin Glu Tyr Thr Gly Ala Pro Tyr Phe Ala Arg He Ser Ala 
85 90 95 

Leu Lys Val Gly Ala Asp Leu Ser His Val Phe Cys Ala Ser Ala Ala 
100 105 110 

Ala Pro val He Lys Ala Tyr Ser Pro Glu Leu He Val His Pro Val 
115 120 125 

Leu Asp Ser Pro Asn Ala Val His Glu Val Glu Lys Trp Leu Pro Arg 
130 135 140 

Leu His Ala Leu Val Val Gly Pro Gly Leu Gly Arg Asp Asp Ala Leu 
145 150 155 160 

Leu Arg Asn Val Gin Gly He Leu Glu Val Ser Lys Ala Arg Asp He 
165 170 175 

Pro Val Val He Asp Ala Asp Gly Leu Trp Xaa Val Ala Gin Gin Pro 
180 185 190 
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Ala Leu lie His Gly Tyr Arg Lys 
195 200 

Glu Phe Ser Arg Leu Tyr Asp Ala 
210 215 

Asp Asp Ser His Gly Ser Val Leu 
225 230 

Val Thr Val Val Gin Lys Gly Glu 
245 

Gin Val Leu Val Cys Ser Gin Glu 
260 

Lys Gly Thr Ser Cys Arg Ala Pro 
275 280 



157 



Ala Val Leu Thr Pro Asn His Val 
205 

Val Leu Arg Gly Pro Met Asp Ser 
220 

Arg Leu Ser Gin Ala Leu Gly Asn 

235 240 

Arg Asp lie Leu Ser Asn Gly Gin 
250 255 

Gly Ser Ser Ala Gly Val Glu Gly 
265 270 

Trp Ala Ser Trp 



<210> 218 
<211> 114 
<212> PRT 

<213> Homo sapiens 
<400> 218 

Met Ala Trp Val Glu Met lie Val His Pro Val Leu Asp Ser Pro Asn 
15 10 15 

Ala Val His Glu Val Glu Lys Trp Leu Pro Arg Leu His Ala Leu Val 
20 25 30 

val Gly Thr Gly Leu Gly Arg Asp Asp Ala Leu Leu Arg Asn Val Gin 
35 40 45 

Gly lie Leu Glu Val Ser Lys Ala Arg Asp He Pro Val Val He Asp 
50 55 60 

Ala Asp Gly Leu Trp Leu Val Ala Gin Gin Pro Ala Leu He His Gly 
65 70 75 80 

Tyr Arg Lys Ala Val Leu Thr Pro Asn His Val Glu Phe Ser Arg Leu 
85 90 95 

Tyr Asp Ala Val Leu Arg Gly Pro Met Asp Ser Asp Asp Arg Cys Leu 
100 105 110 

Val Pro 



<210> 219 
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<211> 202 
<212> PRT 

<213> Homo sapiens 
<400> 219 

Glu Phe Gly Thr A^g Leu Arg Ala Val Ala Ser Val Gly Ala Ala Leu 
1 5 10 .15 

lie Leu Phe Pro Cys Leu Leu Tyr Gly Ala Tyr Ala Phe Leu Pro Phe 
20 25 30 

Asp Val Pro Arg Leu Pro Thr Met Ser Ser Arg Leu He Tyr Thr Leu 
35 40 45 

Arg Cys Gly Val Phe Ala Thr Phe Pro He Val Leu Gly He Leu val 
50 55 60 

Tyr Gly Leu Ser Leu Leu Cys Phe Ser Ala Leu Arg Pro Phe Gly Glu 
65 70 75 80 

Pro Arg Arg Glu Val Glu He His Arg Arg Tyr Val Ala Gin Ser Val 
85 90 95 

Gin Leu Phe He Leu Tyr Phe Phe Asn Leu Ala Val Leu Ser Thr Tyr 
100 105 110 

Leu Pro Gin Asp Thr Leu Lys Leu Leu Pro- Leu Leu Thr Gly Leu Phe 
115 120 125 

Ala Val Ser Arg Leu He Tyr Trp Leu Thr Phe Ala Val Gly Arg Ser 
130 135 140 

Phe Arg Gly Phe Gly Tyr Gly Leu Thr Phe Leu Pro Leu Leu Ser Met 
145 150 155 160 

Leu Met Trp Asn Leu Tyr Tyr Met Phe Val Val Glu Pro Glu Arg Met 
165 170 175 

Leu Thr Ala Thr Glu Ser Arg Leu Asp Tyr Pro Asp His Ala Arg Ser 
180 185 190 

Ala Ser Asp Tyr Arg Pro Arg Pro Trp Gly 
195 200 



<210> 220 

<211> 22 

<212> PRT 

<213> Homo sapiens 



<400> 220 
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Thr Trp Gly His Val His. Thr Thr Ala Arg Ala fyr Cys Val Ser Arg 
15 10 15 

Trp Leu Val Cys Leu Arg 
20 



<210> 221 
<211> 30 

<212> PRT 

<213> Homo sapiens 
<400> 221 

Gly Thr Ser Phe Ser lie Leu Ser Leu Ala Ala Cys Leu Val Val Glu 
1 5 10 15 

Ala Val Val Trp Lys Ser Val Thr Lys Asn Arg Thr Ser Tyr 
20 25 30 



<210> 222 
<211> 241 
<212> PRT 

<213> Homo sapiens 
<400> 222 

His Trp Gly Leu Met Leu Phe Tyr Arg Leu Val Phe lie Leu His Glu 
15 10 15 

Thr Ser Arg Ser Thr Gin Lys Ala lie Ala Phe Cys Leu Gly Tyr Gly 
20 25 30 

Cys Pro Leu Ala lie Ser Val He Thr Leu Gly Ala Thr Gin Pro Arg 
35 40 45 

Glu Val Tyr Thr Arg Lys Asn Val Cys Trp Leu Asn Trp Glu Asp Thr 

50 55 60 

Lys Ala Leu Leu Ala Phe Ala He Pro Ala Leu He He Val Val Val 
65 70 75 80 

Asn He Thr He Thr He Val Val He Thr Lys He Leu Arg Pro Ser 
85 90 95 

He Gly Asp Lys Pro Cys Lys Gin Glu Lys Ser Ser Leu Phe Gin He 
100 105 110 

Ser Lys Ser He Gly val Leu Thr Pro Leu Leu Gly Leu Thr Trp Gly 
115 120 125 



Phe Gly Leu Thr Thr Val Phe Pro Gly Thr Asn Leu Val Phe His He 
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130 135 

lie Phe Ala lie Leu Asn Val Phe 
145 150 

Giy Cys Leu Trp Asp Leu Lys Val 
165 

Ser Leu Ser Arg Trp Ser Ser Gin 
180 

Ser Ser Thr Pro Val Phe Ser Met 
195 200 

Asn Asn Leu Phe Gly Lys Thr Gly 
210 215 

Ala Thr Ser Ser Ser Leu Glu Asn 
225 230 

Asn 



140 

Gin Gly Leu Phe lie Leu Leu Phe 
155 160 

Gin Glu Ala Leu Leu Asn Lys Phe 
170 175 

His Ser Lys Ser Thr Ser Leu Gly 
185 190 

Ser Ser Pro lie Ser Arg Arg Phe 
205 

Thr Tyr Asn Val Ser Thr Pro Glu 
220 

Ser Ser Ser Ala. Ser Ser Leu Leu 

235 240 



<210> 223 
<211> 36 

<212> PRT 

<213> Homo sapiens 
<400> 223 

His Trp Gly Leu Met Leu Phe Tyr Arg Leu val Phe lie Leu His Glu 
15 10 15 

Thr Ser Arg Ser Thr Gin Lys Ala lie Ala Phe Cys Leu Gly Tyr Gly 
20 25 30 

Cys Pro Leu Ala 
35 



<210> 224 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 224 

lie Ser Val lie Thr Leu Gly Ala Thr Gin Pro Arg Glu Val Tyr Thr 
15 10 15 

Arg Lys Asn val Cys Trp Leu Asn Trp Glu Asp Thr Lys Ala Leu Leu 
20 25 30 
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Ala Phe Ala 
35 



<210> 225 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 225 

lie Pro Ala Leu lie lie Val Val 
X 5 

Val He Thr Lys He Leu Arg Pro 
20 

Gin 61u Lys 
35 



Val Asn He Thr He Thr He Val 

10 15 

Ser He Gly Asp Lys Pro Cys Lys 

25 30 



<210> 226 
<211> 36 
<212> PRT 

<213> Homo sapiens 

<400> 226 

Ser Ser Leu Phe Gin He Ser Lys Ser He Gly Val Leu Thr Pro Leu 
15 10 15 

Leu Gly Leu Thr Trp Gly Phe Gly Leu Thr Thr Val Phe Pro Gly Thr 
20 25 30 

Asn Leu Val Phe 
35 



<210> 227 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 227 

His He He Phe Ala He Leu Asn Val Phe Gin Gly Leu Phe He Leu 
15 10 15 

Leu Phe Gly Cys Leu Trp Asp Leu Lys Val Gin Glu Ala Leu Leu Asn 
20 25 30 

Lys Phe Ser Leu 
35 
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<210> 228 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 228 

Ser Arg Trp Ser Ser Gin His Ser Lys Ser Thr Ser Leu Gly Ser Ser 
15 10 15 

Thr Pro Val Phe Ser Met Ser Ser Pro lie Ser Arg Arg Phe Asn Asn 
20 25 30 

Leu Phe Gly 
35 



<210> 229 

<211> 28 

<212> PRT 

<213> Homo sapiens 

<400> 229 

Lys Thr Gly Thr Tyr Asn Val Ser Thr Pro Glu Ala Thr Ser Ser Ser 
15 10 15 

Leu Glu Asn Ser Ser Ser Ala Ser Ser Leu Leu Asn 
20 25 



<210> 230 
<211> 14 
<212> PRT 

<213> Homo sapiens 
<400> .230 

Thr Arg Pro Leu Trp lie Pro Arg Ser Leu Val Leu Val Glu 

1 : 5 10 



<210> 231 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<400> 231 

Glu Lys Val Gly Leu Leu Pro Thr Thr He Ala He He Gin He He 
1 5 10 . 15 



Ser Lys Asp Ser Val Ser Ala He Ser Asp Ser Cys Leu Arg Pro Ser 
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20 



25 



30 



Glu Arg Gly Phe Gly Arg Leu Leu Lys Gin Arg 
35 40 



<210> 232 
<211> 211 
<212> PRT 

<213> Homo sapiens 
<400> 232 

Arg Gly Glu Ser Glu Glu Thr Gly Ser Ser Glu Gly Ala Pro Ser Leu 
15 10 15 

Leu Pro Ala Thr Arg Ala Pro Glu Gly Thr Arg Glu Leu Glu Ala Pro 
20 25 30 

Ser Glu Asp Asn Ser Gly Arg Thr Ala Pro Ala Gly Thr Ser Val Gin 
35 40 45 

Ala Gin Pro Val Leu Pro Thr Asp Ser Ala Ser Arg Gly Gly Val Ala 
50 55 60 

Val Val Pro Ala Ser Gly Asp Cys Val Pro Ser Pro Cys His Asn Gly 
65 70 75 80 

Gly Thr Cys Leu Glu Glu Glu Glu Gly Val Arg Cys Leu Cys Leu Pro 
85 90 95 

Gly Tyr Gly Gly Asp Leu Cys Asp Val Gly Leu Arg Phe Cys Asn Pro 
100 105 110 

Gly Trp Asp Ala Phe Gin Gly Ala Cys Tyr Lys His Phe Ser Thr Arg 
115 120 125 

Arg Ser Trp Glu Glu Ala Glu Thr Gin Cys Arg Met Tyr Gly Ala His 
130 135 140 

Leu Ala Ser lie Ser Thr Pro Glu Glu Gin Asp Phe lie Asn Asn Arg 
145 150 155 160 

Tyr Arg Glu Tyr Gin Trp He Gly Leu Asn Asp Arg Thr He Glu Gly 
165 170 175 

Asp Phe Leu Trp Ser Asp Gly Val Pro Leu Leu Tyr Glu Asn Trp Asn 
180 185 190 



Pro Gly Gin Pro Asp Ser Tyr Phe Leu Ser Gly Glu Asn Cys Val Val 
195 200 205 
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Thr Arg Ala 
210 



<210> 233 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<400> 233 

Arg Gly Glu Ser Glu Glu Thr Gly 
1 5 

Leu Pro Ala Thr Arg Ala Pro Glu 
20 

Ser Glu Asp Asn Ser Gly Arg Thr 
35 40 



Ser Ser Glu Gly Ala Pro Ser Leu 
10 15 

Gly Thr Arg Glu Leu Glu Ala Pro 
25 30 

Ala Pro 



<210> 234 
<211> 40 
<212> PRT 

<213> Homo sapiens 
<400> 234 

Ala Gly Thr Ser Val Gin Ala Gin Pro Val Leu Pro Thr Asp Ser Ala 
15 10 15 

Ser Arg Gly Gly val Ala Val Val Pro Ala ser Gly Asp Cys val Pro 
20 25 30 

Ser Pro Cys His Asn Gly Gly Thr 
35 40 



<210> 235 
<211> 43 
<212> PRT 

<213> Homo sapiens 
<400> 235 

Cys Leu Glu Glu Glu Glu Gly Val Arg Cys Leu Cys Leu Pro Gly Tyr 
15 10 15 

Gly Gly Asp Leu Cys Asp Val Gly Leu Arg Phe Cys Asn Pro Gly Trp 
20 25 30 

Asp Ala Phe Gin Gly 'Ala Cys Tyr Lys His Phe 
35 40 
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<210> 236 
<211> 43 
<212> PRT 

<213> Homo sapiens 
<400> 236 

Ser Thr Arg Arg Ser Trp Glu Glu 
1 5 

Gly Ala His Leu Ala Ser lie Ser 
20 

Asn Asn Arg Tyr Arg Glu Tyr Gin 
35 40 



Ala Glu Thr Gin Cys Arg Met Tyr 
10 15 

Thr Pro Glu Glu Gin Asp Phe lie 
25 30 

Trp He Gly 



<210> 237 
<211> 43 
<212> PRT 

<213> Homo sapiens 



<400> 237 

Leu Asn Asp Arg Thr He Glu Gly 
1 5 

Pro Leu Leu Tyr Glu Asn Trp Asn 
20 



Asp iPhe Leu Trp Ser Asp Gly Val 
10 15 

Pro Gly Gin Pro Asp Ser Tyr Phe 
25 30 



Leu Ser Gly Glu Asn Cys Val Val Thr Arg Ala 
35 40 



<210> 238 
<211> 81 
<212> PRT 

<213> Homo sapiens 



<400> 238 

Gly Thr Arg Ser Ser His Val Pro 
1 5 

Lys Ser Glu Leu Leu Gly Leu Leu 
20 

Gly Lys Ser Phe Gin Leu Arg His 
35 40 



He Ser Asp Ser Lys Ser He Gin 
10 15 

Lys Thr Tyr Asn Cys Tyr His Glu 
25 30 

Arg Glu Glu Glu Gly Thr Leu He 
45 



He Glu Gly 
50 



Leu Leu Asn He Ala Trp Gly Leu Arg Arg Pro He Arg 
55 60 
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Leu Gin Met Gin Asp Asp Arg Glu Gin Val His Leu Pro Ser Thr Ser 
65 70 75 80 



Trp 



<210> 239 
<211> 25 
<212> PRT 

<213> Homo sapiens 
<400> 239 

Val Pro He Ser Asp Ser Lys Ser He Gin Lys Ser Glu Leu Leu Gly 
15 10 15 

Leu Leu Lys Thr Tyr Asn Cys Tyr His 
20 25 



<210> 240 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 240 

Phe Gin Leu Arg His Arg Glu Glu Glu Gly Thr Leu He He Glu Gly 
15 10 15 

Leu Leu Asn He Ala Trp Gly Leu Arg Arg Pro He 
20 25 



<210> 241 
<211> 344 
<212> PRT 
<213> Homo sapiens 

<400> 241 

Gly Thr Arg Ser Ser His Val Fro He Ser Asp Ser Lys Ser He Gin 
15 10 15 

Lys Ser Glu Leu Leu Gly Leu Leu Lys Thr Tyr Asn Cys Tyr His Glu 
20 25 30 

Gly Lys Ser Phe Gin Leu Arg His Arg Glu Glu Glu Gly Thr Leu He 
35 40 45 



He Glu Gly Leu Leu Asn He Ala Trp Gly Leu Arg Arg Pro He Arg 
50 55 60 
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Leu Gin Met Gin Asp Asp Arg Glu Gin Val His Leu Pro Ser Thr Ser 
65 70 75 80 

Trp Met Pro Arg Arg Pro Ser Cys Pro Leu Gly Cys Trp Ser Leu Leu 
85 90 95 

Leu Gly Leu Ser Ser Leu Ser Leu Pro Ala Ala lie Ser Ala Leu Gin 
100 105 110 

Leu Ser Val Phe Arg Lys Glu Pro Ser Pro Gin Asn Gly Asn lie Thr 
115 120 125 

Ala Gin Gly Pro Ser lie Gin Pro val His Lys Ala Glu Ser Ser Thr 
130 135 140 

Asp Ser Ser Gly Pro Leu Glu Glu Ala Glu Glu Ala Pro Gin Leu Met 
145 150 155 160 

Arg Thr Lys Ser Asp Ala Ser Cys Met Ser Gin Arg Arg Pro Lys Cys 
165 170 175 

Arg Ala Pro Gly Glu Ala Gin Arg lie Arg Arg His Arg Phe Ser lie 
180 185 190 

Asn Gly His Phe Tyr Asn His Lys Thr Ser Val Phe Thr Pro Ala Tyr 
195 200 205 

Gly Ser Val Thr Asn Val Arg Val Asn Ser Thr Met Thr Thr Leu Gin 
210 215 220 

Val Leu Thr Leu Leu Leu Asn Lys Phe Arg val Glu Asp Gly Pro ser 
225 230 235 240 

Glu Phe Ala Leu Tyr lie Val His Glu Ser Gly Glu Arg Thr Lys Leu 
245 250 255 

Lys Asp Cys Glu Tyr Pro Leu lie Ser Arg lie Leu His Gly Pro Cys 
260 265 270 

Glu Lys lie Ala Arg lie Phe Leu Met Glu Ala Asp Leu Gly Val Glu 
275 280 285 

Val Pro His Glu Val Ala Gin Tyr lie Lys Phe Glu Met Pro Val Leu 
290 295 300 

Asp Ser Phe Val Glu Lys Leu Lys Glu Glu Glu Glu Arg Glu lie lie 
305 310 315 320 

Lys Leu Thr Met Lys Phe Gin Ala Leu Arg Leu Thr Met Leu Gin Arg 
325 330 335 



wo 00/61623 



PCT/USOO/08979 



168 



Leu Glu Gin Leu Val Glu Ala Lys 
340 



<210> 242 
<211> 86 
<212> PRT 

<213> Homo sapiens 
<400> 242 

His Ala Ser Gly Phe Leu Arg Phe Cys Lys Gin Ala Thr Leu Gin Phe 
15 10 15 

Cys Val Val Lys Pro Leu Met Ala Val Ser Thr Val Val Leu Gin Ala 
20 25 30 

Phe Gly Lys Tyr Arg Asp Gly Asp Phe Asp Val Thr Ser Gly Tyr Leu 
35 40 45 

Tyr Val Thr lie lie Tyr Asn lie Ser Val Ser Leu Ala Leu Tyr Ala 
50 55 60 

Leu Phe Leu Phe Tyr Phe Ala Thr Arg Glu Leu Leu Ser Fro Tyr Ser 
65 70 75 80 

Pro Val Leu Lys Phe Phe 
85 



<210> 243 
<211> 243 
<212> PRT 

<213> Homo sapiens 
<400> 243 

Thr Arg Thr Thr Ser Cys Arg Thr Pro Ser Thr Thr Ser His Leu Pro 
15 10 15 

Thr Ser Ser Thr Arg Ser Ser Pro Pro Trp Ser Leu Gly Pro Pro Gly 
20 25 30 

Val Val Ala Pro Thr Ala Ser Pro Ala Pro Thr Ala Ser Val Ala Pro 
35 40 45 

Ala Thr Thr Arg Arg Leu Ser Cys Ser Ala Leu Met Met Asn Ser Arg 
50 55 60 

Cys Gly Leu Gin Trp Arg Lys Cys Trp Arg His Ser His Gly Gin Ala 
65 70 75 80 



Val Pro 



His 



Leu 



Gin Pro His His Gin Ala Arg Arg Gin Leu Ala Gin 
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85 90 95 

Cys Ser Arg Arg Leu Tyr Leu Leu Asp Gin Lys His Ser His Val Ala 
100 105 110 

Ser Arg Gly Thr Gly Asp Ser Gin Ala Arg Pro Trp Ala Phe Arg Asn 
115 120 125 

lie Tyr Thr Trp Pro Ser Leu His Cys Pro Gly Glu Gly Arg Gly His 
130 135 140 

Trp Glu Gin Gly Leu Cys Pro Cys Cys Pro Ser Cys Ala Gly Gly Met 
145 150 155 160 

Leu Gly Pro Ala Ala Pro Arg Pro Gin Cys Leu Cys Val Asp Gin Arg 
165 170 175 

Leu Gin Pro Ser Ser Pro Ser Ser Pro Arg Asp Ser Gin Ala Glu Val 
180 185 190 

Gly Lys Pro Trp Leu Pro His Thr Pro Cys Asn Thr Leu Ser Asp Leu 
195 200 205 

Gly Ser Ser Arg Leu His Pro Phe Pro Val His Leu Cys Pro Val Leu 
210 215 220 

Asp Ser Pro His Pro Gly Gin Glu Trp Gly Cys Gly Arg Ser Val Val 
225 230 235 240 

Leu Pro Ser 



<210> 244 
<211> 162 
<212> PRT 
<213> Homo sapiens 

<400> 244 

He Leu Gly Ala Gly Cys Ser Gly Gly Ser Ala Gly Ala He Ala Thr 
15 10 15 

Val Arg Leu Cys Pro Thr Ser Ser Leu Thr Thr Arg Pro Gly Gly Ser 
20 25 30 

Trp His Ser Ala His Ala Ala Phe He Tyr Trp Thr Arg Asn Thr His 
35 40 45 

Met Ser Leu Pro Glu Glu Arg Gly Thr Ala Arg Leu Ala His Gly Pro 
50 55 60 
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Ser Gly lie Phe He His Gly Pro Ala Cys Thr Ala Arg Ala Arg Ala 
65 70 75 80 

Glu Asp Thr Gly Ser Lys Ala Tyr Ala Pro Ala Ala Arg Pro Val Leu 
85 90 95 

Gly Ala Cys Trp Asp Gin Prp His Pro Gly Pro Asn Ala Cys Val Trp 
100 105 110 

Thr Ser Gly Cys Ser Leu Leu Ala Pro Pro Pro Arg Glu Thr Leu Arg 
115 120 125 

Leu Arg Ser Ala Ser Arg Gly Ser Pro Thr His Arg Ala He Pro Cys 
130 135 140 



Leu Thr Trp Ala Leu Pro Ala Cys He Pro Ser Leu Ser Thr Phe Val 
145 150 155 160 



Gin Cys 



<210> 245 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 245 

Thr Arg Thr Thr Ser Cys Arg Thr Pro Ser Thr Thr Ser His Leu Pro 
15 10 15 

Thr Ser Ser Thr Arg Ser Ser Pro Pro Trp Ser Leu Gly Pro Pro Gly 
20 25 30 

Val Val Ala 
35 



<210> 246 
<211> 36 
<212> PRT 

<213> Homo sapiens 

<400> 246 

Pro Thr Ala Ser Pro Ala Pro Thr Ala Ser Val Ala Pro Ala Thr Thr 
15 10 15 

Arg Arg Leu Ser Cys Ser Ala Leu Met Met Asn Ser Arg Cys Gly Leu 
20 25 30 

Gin Trp Arg Lys 
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35 



<210> 247 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 247 

Cys Trp Arg His Ser His Gly Gin Ala Val Pro His Leu Gin Pro His 
15 10 15 

His Gin Ala Arg Arg Gin Leu Ala Gin Cys Ser Arg Arg Leu Tyr Leu 
20 25 30 

Leu Asp Gin Lys 
35 



<210> 248 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 248 

His Ser His Val Ala Ser Arg Gly Thr Gly Asp Ser Gin Ala Arg Pro 
15 10 15 

Trp Ala Phe Arg Asn lie Tyr Thr Trp Pro Ser Leu His Cys Pro Gly 
20 25 30 

Glu Gly Arg 
35 



<210> 249 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<400> 249 

Gly His Trp Glu Gin Gly Leu Cys Pro Cys Cys Pro Ser Cys Ala Gly 
15 10 15 

Gly Met Leu Gly Pro Ala Ala Pro Arg Pro Gin Cys Leu Cys Val Asp 
20 25 30 

Gin Arg Leu Gin 
35 
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<210> 250 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 250 

Pro Ser Ser Pro Ser Ser Pro Arg Asp Ser Gin Ala Glu Val Gly Lys 
15 10 15 

Pro Trp Leu Pro His Thr Pro Cys Asn Thr Leu Ser Asp Leu Gly Ser 
20 25 30 

Ser Arg Leu 
35 



<210> 251 
<2X1> 30 
<212> PRT 

<213> Homo sapiens 
<400> 251 

His Pro Phe Pro Val His Leu Cys Pro Val Leu Asp Ser Pro His Pro 
15 10 15 

Gly Gin Glu Trp Gly Cys Gly Arg Ser Val Val Leu Pro Ser 
20 25 30 



<210> 252 
<211> 38 
<212> PRT 

<213> Homo sapiens 
<400> 252 

He Leu Gly Ala Gly Cys Ser Gly Gly Ser Ala Gly Ala lie Ala Thr 
15 10 15 

val Arg Leu Cys Pro Thr Ser Ser Leu Thr Thr Arg Pro Gly Gly Ser 
20 25 30 

Trp His Ser Ala His Ala 
35 



<210> 253 
<211> 36 
<212> PRT 

<213> Homo sapiens 



<400> 253 
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Ala Phe lie Tyr Trp Thr Arg Asn Thr His Met Ser Leu Pro Glu Glu 
15 10 15 

Arg Gly Thr Ala Arg. Leu Ala His Gly Pro Ser Gly lie Phe lie His 
20 25 30 

Gly Pro Ala Cys 
35 



<210> 254 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<400> 254 

Thr Ala Arg Ala Arg Ala Glu Asp Thr Gly Ser Lys Ala Tyr Ala Pro 
15 10 15 

Ala Ala Arg Pro val Leu Gly Ala Cys Trp Asp Gin Pro His Pro Gly 
20 25 30 

Pro Asn 



<210> 255 
<211> 54 
<212> PRT 

<213> Homo sapiens 
<400> 255 

Ala Cys Val Trp Thr Ser Gly Cys Ser Leu Leu Ala Pro Pro Pro Arg 
15 10 15 

Glu Thr Leu Arg Leu Arg Ser Ala Ser Arg Gly Ser Pro Thr His Arg 
20 25 . 30 

Ala lie Pro Cys Leu Thr Trp Ala Leu Pro Ala Cys lie Pro Ser Leu 
35 40 45 

Ser Thr Phe Val Gin Cys 
50 



<210> 256 

<211> 46 

<212> PRT' 

<213> Homo sapiens 



<220> 



wo 00/61623 



PCT/USOO/08979 



174 



<221> SITE 
<222> (42) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 256 

Pro His Arg Pro Pro Thr Pro Gin Ser Asn Phe Ser Ser His Pro Ser 
15 10 15 

Ser Gin Ala Leu Thr lie Leu Lys Arg Leu Val Gly Thr Leu Leu Ser 
20 25 30 

Ala Thr Gly Lys Leu Val Arg Ala Arg Xaa Arg Ala Trp Gly 
35 40 45 



<210> 257 
<211> 102 
<212> PRT 
<213> Homo sapiens 

<400> 257 

Gly Val Met Arg Leu Arg Thr Arg Gin Lys Ser Arg Arg Gin Arg Lys 
15 10 15 

Glu Lys Met Ser Arg Arg Lys Ser Lys Arg Lys Met Lys Arg Lys Arg . 
20 25 30 

Arg Arg Arg Gin Arg Ala Arg Gly Gin Ser Gin Pro Met Arg Leu Ser 
35 40 45 

Phe His Pro Phe Pro Thr Leu Val Phe Phe Gin Val Leu Thr Gin Ser 
50 55 60 

Trp Val Leu Ser Ser Arg Arg Gin Leu Leu Val Val Arg Ala Gly Pro 
65 70 75 80 

His Pro Pro Trp Pro Leu Phe Asp Leu Pro His Ser Val Thr Pro Gin 
85 90 95 

i'.i ' 

Ala Ser His Thr Ser Val 
100 



<210> 258 

<211> 43 

<212> PRT 

<213> Homo sapiens 



<400> 258 

Met Lys Arg Lys Arg Arg Arg Arg Gin Arg Ala Arg Gly Gin Ser Gin 
15 10 15 
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Pro Met Arg Leu Ser Phe His Pro 
20 

Val Leu Thr Gin Ser Trp Val Leu 

35 40 



Phe Pro Thr Leu Val Phe Phe Gin 
25 30 

Ser Ser Arg 



<210> 259 

<211> 32 
<212> PRT 

<213> Homo sapiens 
<400> 259 

Arg Gin Leu Leu Val Val Arg Ala Gly Pro His Pro Pro Trp Pro Leu 
15 10 15 

Phe Asp Leu Pro His Ser Val Thr Pro Gin Ala Ser His Thr Ser Val 
20 25 30 



<210> 260 
<211> 52 

<212> PRT 

<213> Homo sapiens 
<400> 260 

His His Cys Pro Ala Leu Gin Pro Gly Thr His Thr His Thr His Thr 
15 10 15 

His Thr His Thr His Thr Arg Arg Gly Met Cys Leu Val Gin lie Tyr 
20 25 30 

lie Lys Leu Thr His Arg Gin lie Pro Cys Leu Cys Leu Leu Gly Pro 
35 40 45 

Asp Ser Ala Val 
50 



<210> 261 
<211> 8 
<212> PRT 

<213> Homo sapiens 
<400> 261 

His Glu lie Leu Gin Pro Ala Val 
1 5 
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<210> 262 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<400> 262 

Asn Ser Arg Val Asp Pro Arg Val Arg Asp Gly Leu Met Tyr Gin Lys 
1 5 10 . 15 

Phe Arg Asn Gin Phe Leu Ser Phe Ser Met Tyr Gin Ser Phe Val Gin 
20 26 30 

Phe Leu Gin Tyr Tyr Tyr Gin Ser Gly Cys Leu Tyr Arg Leu Arg Ala 
35 40 45 

Leu Gly Glu Arg His Thr . 
50 



<210> 263 
<211> 9 

<212> PRT 

<213> Homo sapiens 
<4G0> 263 

lie Leu Met Pro Phe Cys Gly Leu His 
1 5 



<210> 264 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 264 

Leu Pro Leu Val Leu Pro Pro Thr Pro Pro Pro Pro Trp Leu Pro Ser 

1 5 10 15 

Leu 



<210> 265 
<211> 220 
<212> PRT 
<213> Homo sapiens 



<400> 265 

Thr Thr Met Tyr Ala Leu Trp Arg Thr Gly Pro Thr Thr Ser Pro Ala 
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10 



15 



Leu Leu Thr Leu Leu Ser Lys Gly Val Pro Arg Pro Ala Ala Pro Trp 
20 25 30 

Thr Met Ser Pro Ser Ser Val Ala Leu lie Cys Leu Leu Arg Tyr Gly 
35 40 . 45 

Gin Leu Leu Glu Gin Ser Arg His Ser Trp Val Asn Thr Thr Ala Leu 
50 55 60 

lie Thr Gly Cys Thr Asn Ala Ala Gly Leu Leu Val Val Gly Asn Phe 
65 70 75 80 

Gin Val Asp His Ala Arg Ser Leu His Tyr Val Gly Ala Gly Val Ala 
85 90 95 

Phe Pro Ala Gly Leu Leu Phe Val Cys Leu His Cys Ala Leu Ser Tyr 
100 105 110 

Gin Gly Ala Thr Ala Pro Leu Asp Leu Ala Val Ala Tyr Leu Arg Ser 
115 120 125 

val Leu Ala Val lie Ala Phe He Thr Leu Val Leu Ser Gly Val Phe 
130 135 140 

Phe Val His Glu Ser Ser Gin Leu Gin His Gly Ala Ala Leu Cys Glu 
145 150 155 160 

Trp Val Cys Val He Asp He Leu He Phe Tyr Gly Thr Phe Ser Tyr 
165 170 175 

Glu Phe Gly Ala Val Ser Ser Asp Thr Leu Val Ala Ala Leu Gin Pro 
180 185 190 

Thr Pro Gly Arg Ala Cys Lys Ser Ser Gly Ser Ser Ser Thr Ser Thr 
195 200 205 



His Leu Asn Cys Ala Pro Glu Ser He Ala Met He 
210 215 220 



<210> 266 

<211> 37 
<212> PRT 

<213> Homo sapiens 



<400> 266 

Thr Thr Met Tyr Ala Leu .Trp Arg Thr Gly Pro Thr Thr Ser Pro Ala 
15 10 15 
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Leu Leu Thr Leu Leu Ser Lys Gly Val Pro Arg Pro Ala Ala Pro Trp 
20 25 30 

Thr Met Ser Pro Ser 
35 



<210> 267 
<211> 34 

<212> PRT 

<213> Homo sapiens 
<400> 267 

Ser Val Ala Leu lie Cys Leu Leu Arg Tyr Gly Gin Leu Leu Glu Gin 
15 10 15 

Ser Arg His Ser Trp Val Asn Thr Thr Ala Leu lie Thr Gly Cys Thr 
20 25 30 

Asn Ala 



<210> 268 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<400> 268 

Ala Gly Leu Leu Val Val Gly Asn Phe Gin Val Asp His Ala Arg Ser 
15 10 15 

Leu His Tyr Val Gly Ala Gly val Ala Phe Pro Ala Gly Leu Leu Phe 
20 25 30 

Val Cys Leu His Cys 
35 



<210> 269 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 269 

Ala Leu Ser Tyr Gin Gly Ala Thr Ala Pro Leu Asp Leu Ala Val Ala 
15 10 15 

Tyr Leu Arg Ser val Leu Ala Val lie Ala Phe lie Thr Leu val Leu 
20 25 30 
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Ser Gly 



<210> 270 
<211> 41 
<212> PRT 

<213> Homo sapiens 

<400> 270 

Val Phe Phe Val His Glu Ser Ser Gin Leu Gin His Gly Ala Ala Leu 
1.5 10 15 

Cys Glu Trp Val Cys Val lie Asp lie Leu lie PheTyr Gly Thr Phe 
20 25 30 

Ser Tyr Glu Phe Gly Ala Val Ser Ser 
35 40 



<210> 271 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<400> 271 

Asp Thr Leu Val Ala Ala Leu Gin Pro Thr Pro Gly Arg Ala Cys Lys 
15 10 15 

Ser Ser Gly Ser Ser Ser Thr Ser Thr His Leu Asn Cys Ala Pro Glu 
20 25 30 

Ser lie Ala Met He 
35 



<210> 272 
<211> 177 
<212> PRT 
<213> Homo sapiens 

<400> 272 

Ser Ala Ser Cys Ala Thr Gly Ser Ser Trp Ser Arg Val Gly Thr Leu 
15 10 15 

Gly Leu Thr Pro Arg His Ser Ser Gin Ala Ala Pro Thr Leu Arg Ala 
20 25 30 

Ser Trp Trp Leu Ala Thr Phe Arg Trp He Met Pro Gly Leu Cys Thr 
35 40 45 
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Thr Leu Glu Leu Ala Trp Pro Ser Leu Arg Gly Cys Ser Leu Phe Ala 
50 55 60 

Cys Thr Val Leu Ser Pro Thr Lys Gly Pro Pro Pro Arg Trp Thr Trp 
65 70 75 80 

Leu Trp Pro lie Cys Glu Val Cys Trp Leu Ser Ser Pro Leu Ser Pro 
85 90 95 

Trp Ser Ser Val Glu Ser Ser Leu Ser Met Arg Val Leu Ser Cys Asn 
100 105 110 

Met Gly Gin Pro Cys Val Ser Gly Cys Val Ser Ser lie Ser Ser Phe 
115 120 125 

Ser Met Ala Pro Ser Ala Thr Ser Leu Gly Gin Ser Pro Gin Thr His 
130 135 140 

Trp Trp Leu His Cys Ser Leu Pro Leu Ala Gly Pro Ala Ser Pro Pro 
145 150 155 160 

Gly Ala Ala Ala Pro Pro Pro Thr Ser Thr Val Pro Pro Arg Ala Ser 
165 170 175 

Leu 



<210> 273 
<211> 38 
<212> PRT 

<213> Homo sapiens 
<400> 273 

Ser Ala Ser Cys Ala Thr Gly Ser Ser Trp Ser Arg Val Gly Thr Leu 
15 10 15 

Gly Leu Thr Pro Arg His Ser Ser Gin Ala Ala Pro Thr Leu Arg Ala 
20 25 30 

Ser Trp Trp Leu Ala Thr 
35 



<210> 274 

<211> 33 

<212> PRT 

<213> Homo sapiens 



<400> 274 

Phe Arg Trp lie Met Pro Gly Leu Cys Thr Thr Leu Glu Leu Ala Trp 
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10 



15 



Pro Ser Leu Arg Gly Cys Ser Leu Phe Ala Cys Thr Val Leu Ser Pro 
20 25 30 



Thr 



<210> 275 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 275 

Lys Gly Pro Pro Pro Arg Trp Thr Trp Leu Trp Pro lie Cys Glu Val 
15 10 15 

Cys Trp Leu Ser Ser Pro Leu Ser Pro Trp Ser Ser val Glu Ser Ser 
20 25 30 

Leu Ser Met Arg 
35 



<210> 276 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 276 

Val Leu Ser Cys Asn Met Gly Gin Pro Cys Val Ser Gly Cys Val Ser 
15 10 15 

Ser lie Ser Ser Phe Ser Met Ala Pro Ser Ala Thr Ser Leu Gly Gin 
20 25 30 

Ser Pro Gin 
35 



<210> 277 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 277 

Thr His Trp Trp Leu His Cys Ser Leu Pro Leu Ala Gly Pro Ala Ser 
15 10 15 



Pro Pro Gly Ala Ala Ala Pro Pro Pro Thr Ser Thr Val Pro Pro Arg 
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20 25 30 

Ala Ser Leu 
35 



<210> 278 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 278 

Ser Cys His Ser Gly Gin Gin Ser Glu Thr Val Ser Glu Lys Lys 
15 10 15 



<210> 279 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 279 

Ser Pro Pro lie Ser Phe Thr Leu Thr Ser Gly Leu Pro Asn Pro 
15 10 15 



<210> 280 
<211> 80 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> {15) 

<223> Xaa equals any of the naturally occurring L-araino acids 

<220> 

<221> SITE 
<222> (16) 

<223> xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (24) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (70) 

<223>. Xaa equals any of the naturally occurring L-amino acids 
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<400> 280 

Gin Phe His Thr Gly Asn Ser Tyr 
1 5 

Tyr Gly Asn Leu Tyr Tyr Arg Xaa 
20 

Ser Gly lie Pro Gly Ser Thr His 
35 40 

Lys Leu He Val Cys Phe Leu Ser 
50 55 

Gin Val He He Val Xaa Leu Lys 
65 70 



Asp His Asp Tyr Ala Lys Xaa Xaa 
10 15 

Ser Trp Tyr Ala Cys Arg Tyr Arg 
25 30 

Ala Ser Glu Lys He Phe Leu Ser 
45 

Thr Trp Leu Pro Phe Val Leu Leu 
60 

Val Gin He Pro Ala Tyr He Glu 

75 80 



<210> 281 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<400> 281 

He Pro He Arg Phe Val Asn He Phe Phe His Ser Ala Gly Cys Leu 
15 10 15 

Phe He Phe Leu He 
20 



<210> 282 
<211> 659 
<212> PRT 

<213> Homo sapiens 
<400> 282 

Xaa Xaa Xaa Xaa Tyr Arg He Pro Leu Ala Ala Asp Ala Gly Leu Leu 
15 10 15 

Gin Phe Leu Gin Glu Phe ser Gin Gin Thr He Ser Arg Thr His Glu 
20 25 30 

lie Lys Lys Gin Val Asp Gly Leu He Arg Glu Thr Lys Ala Thr Asp 
35 40 45 



Cys Arg 
50 



Leu 



His Asn Val Phe Asn Asp Phe Leu Met Leu Ser Asn Thr 
55 60 
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Gin Phe He Glu Asn Arg Val Tyr Asp Glu Glu Val Glu Glu Pro Val 
65 70 75 80 

Leii Lys Ala Glu Ala Glu Lys Thr Glu Gin Glu Lys Thr Arg Glu Gin 
85 90 95 

Lys Glu Val Asp Leu He Pro Lys val Gin Glu Ala Val Asn Tyr Gly 
100 105 110 

Leu Gin Val Leu Asp Ser Ala Phe Glu Gin Leu Asp He Lys Ala Gly 
115 120 125 

Asn Ser Asp Ser Glu Glu Asp Asp Ala Asn Gly Arg Val Glu Leu He 
130 135 140 

Leu Glu Pro Lys Asp Leu Tyr He Asp Arg Pro Leu Pro Tyr Leu He 
145 150 155 160 

Gly Ser Lys Leu Phe Met Glu Gin Glu Asp Val Gly Leu Gly Glu Leu 
165 170 175 

Ser Ser Glu Glu Gly Ser Val Gly Ser Asp Arg Gly Ser He Val Asp 
180 185 190 

Thr Glu Glu Glu Lys Glu Glu Glu Glu Ser Asp Glu Asp Phe Ala His 
195 200 205 

His Ser Asp Asn Glu Gin Asn Gin His Thr Thr Gin Met Ser Asp Glu 
210 215 220 

Glu Glu Asp Asp Asp Gly Cys Asp Leu Phe Ala Asp Ser Glu Lys Glu 
225 230 235 240 

Glu Glu Asp He Glu Asp He Glu Glu Asn Thr Arg Pro Lys Arg Ser 
245 250 255 

Arg Pro Thr Ser Phe Ala Asp Glu Leu Ala Ala Arg He Lys Gly Asp 
260 265 270 

Ala Met Gly Arg Val Asp Glu Glu Pro Thr Thr Leu Pro Ser Gly Glu 
275 280 285 

Ala Lys Pro Arg Lys Thr Leu Lys Glu Lys Lys Glu Arg Arg Thr Pro 
290 295 300 

Ser Asp Asp Glu Glu Asp Asn Leu Phe Ala Pro Pro Lys Leu Thr Asp 
305 310 315 320 



Glu Asp Phe Ser Pro Phe Gly Ser Gly Gly Gly Leu Phe Ser Gly Gly 
325 330 335 
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Lys Gly Leu Phe Asp Asp Glu Asp Glu Glu Ser Asp Leu Phe Met Glu 
340 345 350 

Ala Pro Gin Asp Arg Gin Ala Gly Ala Ser Val Lys Glu Glu Ser Ser 
355 360 365 

Ser Ser Lys Pro Gly Lys Lys He Pro Ala Gly Ala Val Ser Val Phe 
370 375 380 

Leu Gly Asp Thr Asp Val Phe Gly Ala Ala Ser Val Pro Ser Leu Lys 
385 390 395 400 

Glu Pro Gin Lys Pro Glu Gin Pro Thr Pro Arg Lys Ser Pro Tyr Gly 
405 410 415 

Pro Pro Pro Thr Gly Leu Phe Asp Asp Asp Asp Gly Asp Asp Asp Asp 
420 425 430 

Asp Phe Phe Ser Ala Pro His Ser Lys Pro Ser Lys Thr Arg Lys Val 
435 440 445 

Gin ser Thr Ala Asp He Phe Gly Asp Glu Glu Gly Asp Leu Phe Lys 
450 455 460 

Glu Lys Ala Val Ala Ser Pro Glu Ala Thr Val Ser Gin Thr Asp Glu 
465 470 475 480 

Asn Lys Ala Arg Ala Glu Lys Lys Asp Leu Phe Ser Ser Gin Ser Ala 
485 490 495 

Ser Asn Leu Lys Gly Ala Ser Leu Leu Pro Gly Lys Leu Pro Thr Ser 
500 505 510 

Val Ser Leu Phe Asp Asp Glu Asp Glu Glu Asp Asn Leu Phe Gly Gly 
515 520 525 

Thr Ala Ala Lys Lys Gin Thr Leu Ser Leu Gin Ala Gin Arg Glu Glu 
. 530 535 540 

Lys Ala Lys Ala Ser Glu Leu Ser Lys Lys Lys Ala Ser Ala Leu Leu 
545 550 555 560 

Phe ser Ser Asp Glu Glu Asp Gin Trp Asn He Pro Ala Ser Gin Thr 
565 570 575 

His Leu Ala Ser Asp Ser Arg Ser Lys Gly Glu Pro Arg Asp Ser Gly 
580 585 590 



Thr Leu Gin Ser Gin Glu Ala Lys Ala Val Lys Lys Thr Ser Leu Phe 
595 600 605 
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Glu Glu Asp Lys Glu Asp Asp Leu Phe Ala lie Ala Lys Asp Ser Gin 
610 615 620 

Lys Lys Thr Gin Arg Val Ser Leu Leu Phe Glu Asp Asp Val Asp Ser 
625 630 635 640 

Gly Gly ser Leu Phe Gly Ser Pro Pro Thr Ser Val Pro Pro Ala Thr 
645 650 655 

Lys Lys Lys 



<210> 283 
<211> 182 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<4Q0> 283 

Phe Leu Pro Asp His Pro Ala Lys Pro Pro Ser Ser Leu val His Ser 
15 10 15 

Pro Phe Val Phe Gly Xaa Pro Leu Ser Phe Gin Gin Pro Gin Leu Gin 
20 25 30 

Lys Ser Pro Ser Arg Asn Leu Ala Ser Arg Glu Arg lie Tyr Lys Asn 
35 40 45 

Tyr Gly Val Ala Gly Pro Ala Ser Ala Leu Ser Ser Leu Ser His Lys 
50 55 60 

Leu Lys Gly Asp Arg Gly Asn lie Ser Thr Ser Ser Lys Pro Ala Ser 
65 70 75 80 

Thr Ser Gly Lys Ser Glu Leu Ser Ser Lys His Ser Arg Ser Leu Lys 
85 90 95 

Pro Asp Gly Arg Met Ser Arg Thr Thr Ala Asp Gin Lys Lys Pro Arg 
100 105 110 

Gly Thr Glu Ser Leu Ser Ala Ser Glu Ser Leu lie Leu Lys Ser Asp 
115 120 125 



Ala Ala Lys Leu Arg Ser Asp Ser His Ser Arg Ser Leu Ser Pro Asn 
130 135 140 
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His Asn Thr Leu Gin Thr Leu Lys Ser Asp Gly Arg Met Pro Ser Ser 
145 150 155 160 

Ser Arg Ala Glu Ser Pro Gly Pro Gly Ser Arg Leu His Leu Leu Ser 
165 170 175 

Gin Arg Leu Ser Gin Gin 
180 



<210> 284 

<211> 60 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 284 

Phe Leu Pro Asp His Pro Ala Lys Pro Pro Ser Ser Leu Val His Ser 
15 10 15 

Pro Phe Val Phe Gly Xaa Pro Leu Ser Phe Gin Gin Pro Gin Leu Gin 
20 25 30 

Lys Ser Pro Ser Arg Asn Leu Ala Ser Arg Glu Arg lie Tyr Lys Asn 
35 40 45 

Tyr Gly Val Ala Gly Pro Ala Ser Ala Leu Ser Ser 
50 55 60 



<210> 285 
<211> 60 
<212> PRT 

<213> Homo sapiens 
<400> 285 

Leu Ser His Lys Leu Lys Gly Asp Arg Gly Asn lie Ser Thr Ser Ser 
15 10 15 

Lys Pro Ala Ser Thr Ser Gly Lys Ser Glu Leu Ser Ser Lys His Ser 
20 25 30 

Arg Ser Leu Lys Pro Asp Gly Arg Met Ser Arg Thr Thr Ala Asp Gin 
35 40 45 

Lys Lys Pro Arg Gly Thr Glu Ser Leu Ser Ala Ser 
50 55 60 



/ 
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<210> 286 
<211> 62 
<212> PRT 

<213> Homo sapiens 
<400> 286 

Glu Ser Leu lie Leu Lys Ser Asp Ala Ala Lys Leu Arg Ser Asp Ser 
15 10 15 

His Ser Arg Ser Leu Ser Pro Asn His Asn Thr Leu Gin Thr Leu Lys 
20 25 30 

Ser Asp Gly Arg Met Pro Ser Ser Ser Arg Ala Glu Ser Pro Gly Pro 
35 40 45 



Gly Ser Arg Leu His Leu Leu Ser Gin Arg Leu Ser Gin Gin 
50 55 60 
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